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The Joarnftl of the Franklin Institute is the oldest Periodical in the United States 
devoted to the spread of information on subjects connected with the Mechanic and Mann- 
factoring Arts, and the only one containing a complete record of American Patents xssaed 
•inee its estaMishment in Jannaxj, 1886. 

The extensive luit of Bnropean Bxchanges which it possesses, enables it to give to iu 
leaden early information as to any improvements, or discoveries made in any part of 
Europe, while it ensures to articles published in its pages, a wide eiienlation in those 
Countries of the Old World in which Mechanic Arts and Manufactures prosper. 

Among its correspondents will be found many of the most distinguished artisans and 
adentifie men of our own Country; and in it will be found the official acoounts of many 
important experimental researches, conducted under authority of the Institute or other 
public bodies. A liberal compensation is offered by Ae Committee for all original articles 
within its scope; and manu&cturing firms are respectftilly solicited to forward to die 
Acluaiy such details as they may deem suitable, of mechanical processes, machinery, 
■team vessels, and other engineering works in process uf construction. 

The series of ReporU of important Patent Law cases adjudicated ui the United States 
Courts, which will be continued by the able Rqftorter who has hitherto fiinushed them 
Ibr the Journal ; and tho copious index of Patento from 1828 to Qm present day, which is 
dScested semi-«nnually and arranged chronologically, being the only compete index pub- 
lidbed regularly during that period, make it indispenMble as a book of reference to those 
inteieated in this branch of Jurisprudence. To Engineers and Ship Builders its pages 
ollbr a record of the dimensions and the particulars of the performance of steamers built 
or building in the United States and abroad, of which the value can be best appreciated 
by those engaged in the construction of steam vessels. The number of correspondenUi in 
this department is large and raindly increasing. 

Aitixans and practical Manu^Mturers, for whose benefit the. Journal is particularlr da 
Mfued, require a periodical combining sound theory with reliable information on subjects 
properly belonging to their several pursuits In arranging matter for its pages, the Editor 
and Committee on Publications are guided by a desire to lay before the various classes 
of their readers, such a selection as wUl be vahiaUe to them in their bumneen, and also 
make the Journal a Repeitoiy worthy of pre ser v a ti o n, and valuable as a noeid of the 
actual history of the Arts in suceeenve years. 

Each nnnUwr contains 7% pages oetavo, publiahed montiily, foming per ammm two 
voloaMs of 49S peges^ numerously iilnstiated with fine wood cuts u. lengravings am 
eleel and eopfm. Subscription Price, ^ per annum. 

In founding this Journal, the Franklin Institnte was not governed by any desm ot 
peenniaiy pr^ but solely by the wish to give American Medianies useiu iBifonnatlon 
as to the progress, both in this Country and in Europe, of the Arts and the Sdenese upon 
which th^ are founded. As the whole income derived from it is expended in iti puUica- 
turn, its Inrther improvement and illustration must necessarily depend on obtaining an 
increase of its subscription 111*. With a view to promote suchimpiovement and increase 
its self-sustaining abiliQr» the Committee on PobUcations has decided to make a very eon-» 
siderable reduction in the subscription price of the Journal, in such a manner as may offsr 
an inducement to piesent subsc ri beis to lend their aid in obtaining for it an inoeased 
circulation. t 

They therefore propose to forward, free of pottage, tvro copies for one year to any 
piesent snbseriber who shall send the name of one new subscriber, and remit die sum o{ 
Eight Dollars. And, in like manner, to forward three copies to any subeoriber who riiaU 
send the names of two new subscribers and Ten DoUari. A club of new subscribers re* 
mittbg to the Actuary, Ei^t Dollars, will be furnished with two copies for one year, and 
fjt Ten Dollart three copies f<Nr one yesr. 

ConniunicatioQs and remittances to be made to 

WILLIAM HAMILTON, Aetuaty, 

FrankUn Institute, Philadelt>bia. 
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Experimental LwestigaUon of the Principles of Locomo&vt Boilers. By 

Mr. D. K. Clarke^ Edinbro'.'*' 

(Proceedings of the Institution of Ciyil Engineers, London.) 

Continued from Volume xxr, page 365. 

By the mode of placing the tube plate some distance within the cylin- 
drical part of the boiler, the tubes were not liable to be choked with 
cinders, or the draft to be obstructed. This plan also afibrded an op- 
portunity of reducing the size of the tubes from If inch diameter to If 
inch, giving, in the same boiler, an equal area of flue passage, whilst, at 
the same time, the proportion of tube heating surface was increased 34 
per cent, per foot of length of tube^ and a very large addition of flame 
surface was gained. 

It wa9 further argued that, although the evaporation of water per pound 
of fuel was the test of the boiler, yet, up to this time, few, if any, experi- 
ments could be implicitly relied upon, owing to the quantities being esti- 
mated by the measurement instead of by weight, and without due regard 
to the variation of the temperature of the water in the tender. 

As to the evaporative powers of marine boilers, as compared with that 
of the best locomotive boilers, if an investigation was Instituted, it would 
be found, that the general features of the best tubular marine boilers now 
used in ocean navigation were nearly identical with those of locomotive 
boilers, but the circumstances under which they were used were very 
* From the London Artlzan, May, 1853, 

Vol. XXYL-^Tam Siaiis.— No. 1.— Jult, 1803. 1 
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different. In the marine boilers coal was used instead of coke, and the 
natural draft of the chimney, instead of the urging of the blast-pipe, 
in a locomotive; salt water was also used, instead of fresh water, and a 
pressure of about 12 lbs. or 14 lbs., instead of from 60 lbs. to 80 lbs., on 
the square inch. Although lightness and compactness were important 
properties in marine boilers, they were less so than in locomotives; and 
the former were frequently worked for many weeks or months consecu- 
tively, without the means of stopping for any extensive repair, or even 
to be cleaned, except at long intervals. Under these circumstances ma- 
rine boilers reauired to be worked less intensely, and the water and flue 
spaces must, ot necessity, be larger, to prevent, their being choked up. 
The following statement showed the comparative proportions and effect 
of the two descriptions of boilers:— ^ 



In the Locomotive Boiler. 
1 square foot of fire grate consumed about 

112 lbs. of coke per hour. 
1 square foot of fire gprate required about 

85 square feet of fire box and tube sur- 
face. 
1 square foot of fire grate with the above 

surface would evaporate 1008 lbs. of water 

per hour. 
1 square foot of flue surface would evaporate 

11-7 lbs. of water per hour. 
1 lb. of coke would evaporate 9 lbs. of 

water. 
1 H. P. of 33,000 lbs. lifted 1 foot high 

per minute, required about 4 lbs. of coke 

per hour. 



In the Marine Boiler. 
1 square foot of fire grate consumed about 

20 lbs. of coal per hour. 
I sqare foot of fire grate, required ajiout 

30 square feet of fire place and tube sur- 
face. 
1 square foot of fire grate, with the above 

surface, would evaporate 170 lbs. of water 

per hour. 
1 square foot of flue surface would evaporate 

5-66 lbs. of water per hour. 
1 lb. of coal would evaporate 8*5 lbs. of 

water. 
1 H. P. of 33,000 lbs. lifted 1 foot high per 

minute, required about 4*25 lbs. of coal 

per hour. 



From this statement it appeared that, although the proportion between 
the fire grate and the flue surfaces was widely different, the quantity of 
water evaporated and the power obtained by the consumption of a given 
weight of fuel were nearly the same, when allowance was made for the 
difference in the evaporative power of coal and coke. 

After explaining the table of "working results," &c., it was contended 
that, in no case did the formula accord entirely with the practical results 
recorded in the table; the nearest approximation being that of the 
"Rocket." 

It had been found, in the altered goods engine, that certain practical 
inconveniences arose from the horizontal transverse water tubes, and two 
or three mid-feathers had now been substituted for them. 

It had been found that intense combustion was liable to cause the forma- 
tion of clinkers in the small fire box, but which did not occur in the new 
engine. When the drivers first took out the new engine, being unaccus- 
tomed to its peculiar action, they kept thin fires, and drew too much air 
through the fuel, which was wasted, by raising steam too freely; latterly, 
the fires had been kept thicker, and the combustion had been slower, 
whilst the supply of steam had been fully equal to all demands upon the 
engine, which, it should be recollected, had been built expressly for con- 
veying heavy loads at high speeds, and whose performances, under these 
circumstances, were contended to have been among the best recorded re- 
sults of the present day. To set at rest all questions as to duty performed, 
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it "was proposed to institute a set of experiments, or trials, with certain 
loads at given speeds; the tests to be '^consumption of coke per ton per 
mile, and time of performance." The results to be communicated to the 
Institution. 

The possible maximum evaporative power of 1 lb. of carbon was de- 
duced from the results of chemical experiments, showing that 1 lb. of 
carbon, converted into carbonic acid, developed 14,000 units of heat, or 
would raise 14,000 lbs. of water through 1°, Which was equivalent to 
the conversion of 12 lbs. of water at 60° into steam of 120 lbs. 

The formula was shown to be derived directly from the tabulated re- 
sults; it was a mere embodiment of results, and represented no theory. 

It was explained that the formula referred to the economical evapora- 
tive power of boilers, and that it was in no way designed to limit the un- 
conditional evaporative power; that a boiler might raise less or more steam 
than the quantity assigned by the formula, but, in the latter case, only by 
a partial sacrifice of the fuel. 

In the comparative trials of the Crewe engines and the new engine 
with enlarged fire box, it was shown that, looxing simply to the boilers, 
the Crewe boilers raised a greater total quantity of water per hour, and 
more water per foot of grate per hour, than the new boiler, with greater 
economy, in the ratio of 8J lbs. per pound of coke by the Crewe l)oiler, 
to 7| lbs. by the new boiler. 

It was explained, with respect to the greater time lost by the Crewe 
engines on the trial, that the defect lay not in the boilers, but in the ex- 
posed position and unprotected state of the cylinders, by which steam was 
condensed; and in the too large size of the chimneys, which should have 
been only 12 inches, instead of 15 inches diameter; and in the blast pipe, 
which was carried too far into the chimney. 

The formula being applied to the new boiler, indicated that it could 
not economically evaporate above 120 cubic feet of water per hour; and 
the correctness of this indication was confirmed by the result of eighteen 
experiments by Mr. Marshall, as they showed that, though 150 feet of 
water per hour had been evaporated, it was at a sacrifice of one-fourth of 
the fuel, as only 7J lbs. were evaporated per pound of coke. 

With respect to the rapidity with which the new form of boiler could 
get up the steam, and which was attributed to the free draft, it was 
shown that the "Rocket," the first tube-boiler engine ever made, got up 
steam in less time than the new boiler. 

The benefit of the removal of the tube-ends in the new boiler from the 
direct action of the fire was considered to be more than balanced by the 
liability of the lower part of the combustion chamber to become over- 
heated, and to be burned away, owing to (he lodging of steam at the 
junction with the fire box. 

It was suggested that, in order to obtain better results from the new en- 
gine, the combustion chamber should be abolished, the number of the tubes 
should be reduced, and their length be extended to the firebox, which 
should be restricted to 16 square feet of area. 

It was further argued tha^, in the statement of **actual working results,*' 
8ic., the formula had been misunderstood and wrongly applied; for in- 
stance, in the two Crewe engines, of identical proportions, the results of 
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the formula were stated as 86*2, 84*4, and 73*7, whereas the same results 
ought to have been applied to each. In No. 291 engine a similar discre- 
pancy was apparent, the results being 116*5 and 102-7. 

In the experiments themselves there were several unexplained anomalies, 
and, in some instances, the engines, instead of working at their full power, 
were performing very inadequate duty, and, therefore, under circum- 
stances to which the formula was not intended to apply. 

In the case of the altered goods engine. No. 125, it was urged that, 
in its original state, the engine must have been either in a very inefficient 
condition, or that its duty must have been chiefly confined to piloting, 
when it would have been consuming the fuel without producing any use- 
ful effect, as a consumption of 51 lbs. or 58 lbs. per mile run, with an 
average train of 115 tons, was out of all proportion. 

That the result of the working, after alteration, viz., a consumption of 
39 lbs. and 43 lbs. per mile run, with a load of 144 tons, was not favor- 
able, as compared with the performance of a narrow-gauge engine 
reported on by Mr. D. Gooch in the gauge inquiry, where, with a con- 
sumption of 47 lbs. per mile, a load of 294 tons was conveyed: also, when 
compared with the working of the Eastern Counties goods engines for the 
last half-year, where, with an average load exceeding 170 tons, the con- 
sumption of coke was only 32 lbs. per mile, taken over a distance of 
529,000 miles. 

A comparison was drawn between the recent experiments, by Mr. Mar- 
shall, on the large firebox engine, and those on the long-boiler engine, 
made during the gauge inquiry, the results being, with the former, a con- 
sumption of 40 lbs. per mile with an average load of 64 tons, and, with 
the latter, a consumption of 27 lbs. per mile with a load of nearly 60 
tons. 

The recorded results of the passenger trains on the Eastern Counties 
line, for the last half-year, showed an average consumption of coke under 
18 lbs. per mile run. 

It was contended that, hitherto, no advantages had resulted from the 
extension of the fire-box and the reduction of the length of the tubes; 
still it was possible that this innovation might, by directing attention to 
the subject, lead to important modifications of the structure of locomotive 
boilers, which should possess compactness, lightness, power of raising 
sufficient steam with rapidity for performing the required work, strength 
to resist the chance of explosions, and a form calculated to diminish the 
disastrous effects of explosions, when they occurred, facility of repair, 
especially of the fire-box, which was the part most liable to deterioration, 
being most severely acted on by the fire, and also requiring more sup- 
port than the tubes, the latter being, at the same time, cheaper and of 
thinner metal, whilst, by an extension of their length, the diameter of the 
external shell of the boiler could be diminished; the fire grate should not 
be larger than would evaporate the required quantity of water in steam 
within a given time, with the utmost practical economy of fuel, and, if 
that were accomplished, it was of little importance whether the evapora- 
ting heat was communicated through the fire-box, or by the tube surface. 

As to the mid-feathers, it was contended they had, hitherto, only served 
to extend the dimensions of the fire-box, and to increase the difficulties 
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t>f maintaining and repairing the boiler; and'that, up to the present time, 
the results of the experiments upon the boiler, with enlarged fire-box and 
shortened tubes, exhibited rather a retrograde step, than an onward pro- 
gressive movement. 



Harbors of Refuge on the Recoil Principle/^ 

• 

Mr. W. H. Smith, C. £., the inventor of a new plan for harbours of 
refuge and defence on the recoil principle, lately explained his principle 
by working models before the Liverpool Polytechnic Society. He com^- 
menced by some general observations as to die high estimation in which 
harbors were held by ancient nations, and described several defensive 
works of this descripiion in Rome, in Greece, in £^pt, and elsewhere. 
The harbor of Syracuse, for instance, was ten miles in extent, and would 
contain 500 ships, while on the breakwaters were erected temples and 
ambassadors' residences. Tracing the history of harbors up to modern 
times, and describing the structure of the defences — chiefly of stone, or 
huge masses of concrete, he stated that no breakwater yet formed had with- 
stood the tempest. In proof of this, he pointed to Plvmouth^ Cherbourg, 
Kingstown, and other places. Even the Bishop Rock Lighthouse, made 
of cast-iron pillars, was carried away very shortly after its erection. He 
accounted for the Eddystone Lighthouse standmg so firmly by the fact 
that, owing to the peculiar form of the house, the wave was carried up a 
beautiful parabolic curve, and its whole weight used to destroy itself; the 
water being frequently thrown right over the top of the lighthouse. The 
inventor then dwelt upon the fearful loss of life and property which ocr 
curred annually on our coasts, in consequence of the deficiency of har- 
bors, and also from the defects of what harbors we had. He estimated 
this yearly sacrifice at 1800 human lives exclusive of the fisheries, and 
3,000,000/. sterling in property. He next reviewed the various modes of 
forming harbors, the time occupied in their construction, and the large 
and unnecessary expense attendant upon such undertakings. The de- 
sign of his invention was to obviate the defects of stone harbors, and 
to form a protection equally efficient to one-twentieth the cost if of iron, 
and one-fiftieth the cost if of wood. A small harbor on the recoil 
principle might be formed of a series of independent open frames or 
gratings of wood or iron, and be of sufficient depth and capacity to shelter 
a dozen large ships, at a cost of 8000/.; whereas, in stone, it would in- 
volve an outlay of about 200,000/. 

The principle of his invention was clearly and beantiftilly Blustrated by 
the trumpet-mouthed weed of the Cape of Good Hope (laminaria bux^^ 
inalis), growing to a height of from 30 to 40 feet, and which formed a 
natural yielding breakwater, behind which the largest class of vessels 
could ride securely. The framework, Mr. Smith explained, is secured 
to the bed of the sea on screw-piles, tied across by iron tie-rods, and the 
breakwater is intended to be 15 feet above high-water mark. Each 
timber, or if iron is employed, each angle-iron, is placed the right angle 
outwards, with an intermediate space of the same width on eaeh side^ be- 

* From the LonUon Civil Euffineer and Architect's Joanat, May^ 1853. 

1* 
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t ween which the divided wave finds its way, and the same with the fram- 
ing in the rear. The braces are of iron, with a casing of timber, and 
weiorhted with heavy iron weights; the ground mooring is lewised into 
the bed of the sea. The weights are sufficient to keep die sections mo- 
tionless, except in a storm, when rigidity would endanger their safety; the 
wave then gradually gives impulse to the section, which drifts as the 
weights are lifted to the extent of a few feet, as even a solid body, like 
a ship or a cask, vrould only be driven about 10 feet to leeward by one 
wave. The moorings, now released, have absorbed and measured the 
total pressure of the 'wave, and spring back with their full reactive force to 
their original vertical position: the back framing of the section, as it re- 
coils, completely disseminates any remaining wave. Each section being 
separate from the adjoining one, has an entirely independent play before 
the vermicular section of the sea. 

Mr. Smith concluded by pointing out the economy of his invention, 
the freedom from silting, the facility of removal, and other advantages 
which it possessed. The plan has already been laid before the Liver- 

f)ool Dock Trust, the Chamber of Commerce, and many of the principal 
iterary and scientific societies and associate bodies in difierent parts of 
the kingdom. 



On Color Blindness in Connexion with the Employment of Cdored Sig- 
nals on Railways. By Geohge Wilson.* 

In the number of your Journal for the ^9th of January, 1853, Mr. W. 
H. Tyndall has drawn -attention to the important fact, that the red and 
green danger signals employed on our railways, when seen together in 
certain circumstances, may be, and on actual trial were, mistaken for 
white — the safety signal. 

He also observes, that "it is not improbable that some of the accidents 
which have occurred in railway traveling have arisen from the colors of 
the lights shown being indistinctly seen; perhaps from a confusion of rays 
from two 9r more lamps. In some cases most contradictory evidence 
has been given as to the color of the signal shown." Few, probably, will 
dispute the justice of Mr. Tyndall's conclusion; but there is a source of 
danger connected w4th the use of colored signals, by day as well as by 
night, not referred to by him, — probably of more importance than that 
which he has indicated, and, at all events, of sufficient importance to de- 
mand notice at a period when railway accidents have been unusually 
frequent. 

It has lone been known that certain persons cannot distinguish colors 
from each other; and considerable interest has been felt in this form of de- 
praved vision since Dalton, in whom it occurred, published the particu- 
lars of his case. Under the title of Daltonism, VhromatopseudopsiSj or 
color blindness, the peculiarity of sight in question has been referred to 
by different writers. Those who are curious in the matter w^ill find the 
subject fully discussed in a 'Memoir on Daltonism, or Color Blindness/ 

* From the London Atheiueum for April, 1S53. 
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by Prof. Wartmann, in Taylor's ^Scientific Memoirs,' Vol. iv. 1846,— 
to which the English editor has added some valuable notes. 

My present object is, to draw attention to three practical relations of 
color blindness, namely, — 

1. That the affection is much more prevalent than is generally ima- 
gined. 

2. That red and green, the colors used for danger-signals on our rail- 
ways, are exactly tliose which are mbst frequently confounded with each 
other by the subject of color blindness. 

3. That color blindness implies not merely a confusion in distinguish- 
ing between two or more colors, but, at least in many cases, an imperfect 
appreciation or feeble hold of color altogether as a quality of bodies, 

24, Braum Square^ Edinburgh^ March 28. 



On Railway Accidents from 1840 to 1852 inclusive. By F. G. P. Neison, 

Esquire.* 

The author adopted a classification of twelve principal causes of ac- 
cident, six of which were assigned to circumstances over which the re- 
spective companies had no direct or certain control, and the other six to 
causes which fell directly under their control. The deaths from collisions 
and from trains running off the line, which constituted a large portion of 
the whole, had diminished 35 percent, since 1840; while the deaths oc- 
casioned by passengers jumping from the trains in motion, as w^ell as from 
mounting trains in motion, had increased 123 per cent, in the same 
period. The subjoined table shows the per centage of deaths from causes 
under the control of companies and beyond their 'control respectively.-* 



Cauies. 


1840-43. 
Pr ct. of total. 


1844-47. 
Pr ct. of total. 


1848-51. 
Pr ct. of total. 


Beyond control of Companies • 
Under 


87-60 
62-50 


48-44 
51-56 


56-84 
4316 



Thus it appeared that among passengers the deaths from accidents due 
to causes ''beyond'^ the control of companies h^Aincreased no less than 
50 per cent, during the last twelve years, — while, on the contrary, deaths 
from causes ^^under" the control of companies had decreasedSO per cent.; 
these results, taken with the fact that the number killed from all causes 
had decreased from 1 in a million in 1840 to 1 in 2^ millions in 1851, 
proved that means and influences were actively at work which were in- 
creasing the safety of life, and that accidents would become yearly less 
and less in ratio to the traffic, in spite of the increasing carelessness of 
passengers, as shown by the large increase of deaths from causes under 
their control. In respect to injuries, the number had declined from 1 in 
220,000 passengers in 1840, to 1 in 336,000 in 1851; and they differed 
from the deaths masmuch as that 13^ per cent, only of the accidents which 
occasioned them were attributed to causes within the control of the pas- 
senger. Hence it was argued that the tendency of accidents arising from 
details of management was to inflict bodily injury rather than occasion 
* From the London AthenBnmy April, 1859. 
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death; for while among accidents due to causes within the influence of 
the passengers themselves, 55 deaths take place for every 100 injuries, 
11 deaths only occur to 100 injuries arising from accidents beyond the 
control of passengers. The author stated that during the years 1844-51 
7,044,469,484 miles had been traveled by passengers, and 176 deaths 
had happened through accidents from all causes, — hence one passenger 
had been killed for every 40,025,395 miles traveled; supposing, there- 
fore, a person to travel twelve hours per diem at the rate of 20 miles an 
hour, including the stoppages, for each of the 365 days in the year, he 
would be killed by an accident in 456 years. In respect to fares, first- 
class passengers were charged the minimum scale of filTes in 1846, but 
for second and third-class passengers the minimum charges were in 1847. 
Until these dates the charges had gradually and uniformly decreased, 
but since then they had fluctuated at a somewhat higher price, and had 
recently shown a tendency to increase. The average distance traveled 
by the passengers of each class had become yearly less and less, and in 
1852 stood thus: — first class, 26| mil^; second class, 15} miles; third 
class, 10 miles; parliamentary class, 16 miles; all classes, 15 J miles. The 
author illustrated the subject by a variety of elaborate calculations, and 
gave their results in tables. 



Midland Railway. — The Bursting of a Locomotive.* 

Aa accident occurred on Friday evening, the 7th, about 2J miles from 
Bristol, on the Midland line to Gloucester and Birmingham, of a very 
unusual kind. One of two engines which were drawing a goods train, 
on the train coming to a stand still through the greasiness of the rails, 
suddenly exploded. Happily the two men driving it were ofi* the engine, 
endeavoring to prevent the train running back by the application of sprays 
to the wheels of the tender. 

An occurrence of this kind, the explosion of a locomotive, is exceed- 
ingly rare. We doubt if there have been anything like half-a-dozen ex- 
plosions since railways commenced. They commonly give way in the 
tubes, the weakest part, and save the body of the boiler. 

It will be remembered that a few weeks ago we gave a caution, and 
repeated it, of the excessive pressure now used in the boilers. Eight or 
ten years back 55 or 60 lbs. to the inch, above the atmosphere, were the 
ordinary pressures of the steam, except where great lap to the valve, and 
working expansively, were used. Then the pressures rose to 80, and 
occasionally to 85 lbs. to the inch. Now, however, the men apply, for 
the purpose of running a little more economically in coke, a pressure as 
much as 200, and nearly 300 lbs. to the square inch. Such pressures as 
those are dangerous in the extreme. We must, however, do the Direc- 
tors the justice to observe that we believe it is generally unknown to them. 
What the pressure in the Midland locomotive was we do not know, and 
perhaps it never will be known, but the fact of the explosion should call 
the attention of all railway Companies immediately to the perilous practice 
existing. It is enough sureljr for travelers to bave the risk of collisioHS^ 
breakages, running off the rails, &c., without subjecting them, for the 

* Fram Herapath'a Joumali Januaiy, 1853. 
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saving of a little coke, to be blown to atoms. The explosion of the Mid- 
land boiler has happily passed ofT harmlessly, but another may not do so, 
and if it should not, it will scarcely be so mild an afiair as just frightening 
the passengers with a report and have done. 



Traffic on Railways in the United Kingdom of Great Britain.* 

It appears from a return just issued by the Board of Trade, that 39,249.- 
605J passengers were conveyed upon all the railways in the United 
Kingdom during the half-year ending 30th June, 1852. Of these 4,669,- 
356 were first-class; 14,357,197, second class; 6,255,740, third class; 
14,052,340, parliamentarv class; and 14,972, periodical ticket class. 
The receipts being respectively jBI, 011,707, jei,288,294, je254,952, • 
jC782,513, and JC58,556, making the total receipts for passengers £3,- 
403,824, including £7,800 for excess fares. The receipts for goods, 
cattle, parcels, mails, &c., amounted to £3,791,726; total receipts from 
all sources of traffic, £7,195,551. 

The total receipts for conveying 37,881,703^ passengers during the 
corresponding period of 1851, amounted to £3,359,937, and for goods, 
cattle, parcels, mails, &c., to £3,389,585; total from all sources, £6,- 
749,522, showing an increase of 1,367,902 in the number of passengers, 
and of £446,029 in the receipts in favor of the half-year ending June 30, 
1852. 

Of the £7,195,551 received in the United Kingdom, the sum of £6,- 
1 68,313 was received on railways in England and Wales, against £5,825,- 
242 at the corresponding period of 1851; £718,675 on railways in Scot- 
land, against £663,925; and £308,569 on railways in Ireland, against 
£260,354 in the corresponding period of 1851. Of the 39,249,605^ 
passengers conveyed during the half year ending June 30, 1852, 32,- 
682,415^ were conveyed on railways in England and Wales, against 
30,883,566 at the corresponding period of 1851; 3,905,724 on railways 
in Scotland, against 4,333,135^; and 2,661,466 on railways in Ireland, 
against 2,665,002 at the corresponding period of 1851, showing an increase 
of 1,798,849 in the number of passengers conveyed on railways in Eng- 
land and Wales, and a decrease of 427,411 in the number conveyed on 
railways in Scotland, and of 4,536 in the number on railways in Ireland 
as compared with the corresponding period of 1851. The aggregate 
length of railway open for traffic in Engjland and Wales at the end of 
June, 1852, was 5434 miles against 5200 miles open at the correspond- 
ing period of 1851, 962 rniles in Scotland against 961; and 680 miles in 
Ireland, against 537 miles; making the total length of railway open for 
traffic, 7076 miles against 6698 miles open at the corresponding period 
of 1851. 

• From Herapath's Journal, No. 732. 
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For the Journal of the Franklin Institute. ( 
Fire Proof Safe Case. 

In the arcuit Court of the UnUed States for ^^^^^^^^ Jj^^' ^ ^^-^ 
the Western DisUict of Pennsylvama. | Lippincott & Barr. 

* This was a suit brought by the plaintiffs as assignees of Daniel Fitz- 
gerald, to recover damages for the infringement of letters patent* granted 
10 Fitzgerald, June 1st, 1843, for an improvement in iron safes. It waS 
tried at Pittsburgh before Mr. Justice Grier and a jury, in May last. 

Messrs. Seth P. Staples and A. W. Loomis appeared for plaintiffs; 
Messrs. Shaler, Stanton, and Umbstetter appeared for defendants. 

The case was one of much interest, both from the reputed value of the 
patent right, the damages claimed in this case, and from the previous 
litigation that had taken place in New York and Boston under the same 
patent. In a suit tried before Judge Nelson at New York, in the year 
1848, a verdict was found sustaining the validity of the patent. In that 
case, for the first time in this country, the doctrine was announced that 
if a new machine or art had been previously known, and had been after- 
wards entirely lost sight of and forgotten, and the memory of the old 
machine or art had passed away, such a prior knowledge would not in- 
validate a subsequent patent obtained by one who had discovered anew 
the same art or machine. This view was adopted by Judge Nelson \i\ 
his charge to the Jury on the trial of that cause, who thereupon found a 
verdict in favor of the patent, and the same view was afterwards sanction- 
ed by the Supreme Court of the United States. 

Justices McLean, Daniels, and Grier, dissented from the opinion de- 
livered by the Court. The peculiar state of the facts on which that ques- 
tion came before the Jury in New York, and before the Supreme Court, 
was this : 

It appeared that James Conner, who carried on the business of a 
stereotype founder in the city of New York, made a safe for his own use 

* We give below an abstract of the Specification of Fitzgerald's Patent, describing his 
invention in his own words. The improvement is known as the Salamander Safe. 

**I take two iron chests, in the common and onlinary way of making iron safes, which 
is well known to those engaged in this branch of business; one smaller than the other, 
which, when the safe is put together, forms the inner chest or inner part of the safe. The 
other chest is made about three inches larger than the inner one, and so as, when put 
together, it will form the outer part or crust of the safe, and leave a space between the 
inner and outor chc8t« of the safe of about three inches; which space may vary a little, 
more or less, when the chests are put together, but should be the same all around and in 
every direction. The inner and outer doors, when two doors are used, are prepared in the 
same way, leaving a space, as above, between the inner and outer crust of each door, 
which space is left for a like purpose with that lefl between the inner and outer chest of 
the safe. Where one door is used, it should be made in the same manner, leaving a space 
Itetween the inner and outer crust or face of the door, and for a like purpose, and should 
be fitted to the chest or safe with great accuracy. The edges and openings for the doors 
a4*e to be neatly finished, as in other chests. I then take plaster of paris or gypsum, and 
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between the years 1829 and 1832, in -which plaster of paris was employ- 
ed as a non-conductor, for the protection of his papers against fire; and 
that he continued to use this safe until 1838, when it passed into other 
hands. It was kept in his counting-room, and known to the persons en- 
gaged in the foundry; and after it passed out of his hands, he used others 
of a different construction. 

It did not appear from the evidence in New York, what became of this 
safe afterwards. And there was nothing in the testimony from which it 
could have been inferred that its mode of construction was known to the 
person into whose possession it fell, or that any value was attached to it 
as a place of security for papers against fire, or that it was ever used for 
that purpose. 

Upon these facts the Court instructed the jury, that "if Conner had not 
made his discovery public, but had used it simply for his own private 
purpose, and it had been finally forgotten or abandoned, such a discovery 
and use would be no obstacle to the taking out of a patent by Fitzgerald, 
or those claiming under him, if he was an original, though not the first, 
inventor or discoverer." 

In delivering the opinion of the Court, Chief Justice Taney compared 
Fitzgerald's discovery to the discovery of one of the lost arts. **It is well 
known," he said, ^'that centuries ago discoveries were made in certain 
arts, the fruits of which have come down to us, but the means by which 
the work was accomplished are at this day unknown. The knowledge 
has been lost for ages. Yet it would hardly be doubted, if any one now 
discovered ap art thus lost, and it was a useful improvement, that, upon 
a fair construction of the act of Congress, he would be entitled to a 
patent. Yet he would not literally be the first and original inventor; 
but he would be the first to confer on the public the benefit of the inven- 
tion. He would discover what is unknown, and communicate knowledge 
which the public had not the means of obtaining without his invention. 
Upon the same principle and upon the same rule of construction, we 
think that Fitzgerald must be regarded as the first and original inventor 
of the safe in question. The case, as to this point, admits that, although 
Conner's safe had been kept and used for years, yet no test had been 
applied to it, and its capacity for resisting heat was not known. There 
was no evidence to show that any particular value was attached to it 
after it passed from his possession, or that it was ever afterwards used as 

having boiled it or baked it in an oven, and calcined it and reduced it to a powder, I mix 
it witli water till it is about the consistency of cream or thin paste, so fluid as that it may 
readily be poured into the space left as above to receive it; and I then fiU all the space 
with Uie plaster of paris, putting in some sheets of mica between the inner and outer 
cUiest, to aid if necessary in checking the progress of the heat. • • * 

"The above composition or preparation of gypsum may be mixed with several other 
articles, not contrary to its nature, with a view to increase its efHcacy in resisting the 
action of fire; but from my experience, I doubt if they have much effect. • • • 

'*The chemical properties of this article are such that by the application of intense heat, 
it imparts a vapor or gas, or some other properties, which effectually stay the progress of 
the fire, and arrest the influence and efiects of the heat. * * * . * 

''I therefore claim as my discovery and invention and improvement, the application and 
use of plaster of paris or gypsum, in its raw state, or prepared as above, either alone or 
with mica, in the construction of all iron chests or safes, in the manner above described^ 
or in any other manner substantially the same." 



Digitized by CjOOQ IC 



12 Law Reports of Patent Cases. 

a place of security for papers; and it appeared that he himself did not 
attempt to make another like the one he is supposed to have invented, 
but used a dif!erei)t one. And upon this state of the evidence the Court 
put it to the jury to say whether this safe had been finally forgotten or 
abandoned before Fitzgerald's invention, and whether he was the original 
inventor of the safe for which he obtained the patent; directing them, if 
they found these two facts, that their verdict must be for the plaintiff. 
We think there is no error in this instruction. For if the Conner safe 
had passed away from the' memory of Conner himself and of those who 
had seen it, and the safe itself had disappeared, the knowledge of the 
improvement was as completely lost as if it had never been discovered. 
The public could derive no benefit from it until it was discovered by 
another inventor. And if Fitzgerald made his discovery by his own el- 
forts, without any knowledge of Conner's, he invented an improvement 
that was then new, and at that time unknown, and it was not the less new 
and unknown because Conner's safe was recalled to his memory by the 
success of Fitzgerald's." 

This was the principal question presented in the case as tried at New 
York, and as argued before the Supreme Court. See 10 Howard^ 477. 

In the present case much light was thrown upon that question by the 
production on both sides, of very full testimony in reference to the nature 
and extent of Conner's prior use. The relative merits of Fitzgerald and 
Conner as inventors, were more fully investigated in this case than had 
been heretofore done, and the precise extent to which the manufacture 
of Conner had been carried was brought before the Court and Jury. In 
instructing the Jury as to the principle of law involved in this question, 
Mr. Justice Grier adopted and cited the decision of the Supreme Court 
above referred to, and left the application of that principle to the particular 
facts developed as at this trial, to the Jury. 

Several other important questions of fact arose in the course of the trial, 
and much testimony was introduced. The following, however, were 
thepoints of defence chiefly relied on : 

First, That the composition used by the defendants was not an in- 
fringement of Fitzgerald's patent, because the patent covered only the use 
of "plaster alone,'' or "plaster in combination with mica." 

Upon this point it was shown that the defendants had for several years 
been largely engaged in manufacturing and selling iron safes, which 
were filled in between the linings with a composition of various materials, 
of which plaster of paris formed only about one-third part. 

Second, That Fitzgerald was not the first inventor; but that plaster of 
paris had been known and used as a non-conductor of heat long before 
Fitzgerald's discovery; that it had been used in 1S32 by James Conner, 
of New York, in the construction of a fire proof safe. 

Third, That Fitzgerald had suffered iron safes filled with plaster on 
the plan of his patent, to be publicly sold and used more than two years 
before the date of his application for a patent, and had thereby abandon- 
ed his right to a patent. 

Upon this point the plaintiffs relied upon the testimony of Fitzgerald 
and other witnesses, to show that Fitzgerald had directed his attention 
to plaster of paris, and made experiments as to its non-conducting qualities 
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as early as 1830; that he made a model and tested its merits in 1832; 
and having proved it by public exhibition in New York and Boston, 
applied for a patent m April, 1836, and continued the application, not- 
withstanding much resistance by the patent office, until it was finally 
granted in 1843. That before bis discovery the qualities of plaster, as 
a valuable non-conductor for fire proof safes, was unknown; and that 
from 1836 until 1843, his application for a patent had been continued* 

The defendants submitted the records of the patent office and other 
evidence to show that Fitzgerald's application for a patent in 1836 was 
for a combination of plaster with isinglass, saltpetre, and potash, which 
was rejected by the patent office; and that the application for his present 
patent was not made until 1839, and in the meai\time he had engaged in 
the public manufacture and sale of safes, and 'suffered others to do so 
without any objection, ever since 1836. 

Mr. Justice Grier Charged the Jury as follows : 

Gentlemen of the Jury: — The cases you are sworn to try are two ac- 
tions between the same parties, brought for an infringement of the same 
patent. The questions involved in each are the same. They have been 
consolidated and tried as one action. But in case you assess damages 
for the plaintiff, you will have to apportion them to each case. 

The plaintifls claim to be the assignees of a patent granted to Daniel 
Fitzgerald on the 1st of June, 1843. In April, 1839, previous to the 
issuing of the patent, Daniel Fitzgerald sold and assigned his inchoate 
right to his discovery or invention, to Enos Wilder. The assignment, 
though antecedent to the patent, has been decided to be a valid legal as- 
signment of the invention afterwards patented in the name of the inventor. 

Enos Wilder afterwards (September 1st, 1843,) assigned all his right and 
title to Benjamin G. Wilder, and on the 25th of June, 1847, Benjamin 
6. Wilder assigned the same (with the exception of New York and the 
New England States) to Crandle Rich, Almon Ruff, and John G. Stephen, 
the plaintiffs in the case. 

The patent purparts to be "for an improvement in fireproof chests and 
safes." 

It is important that you note particularly the claim as stated in the 
specification of what the patentee specially sets forth as his peculiar inven- 
tion. The law for good reasons requires this to be set forth precisely and 
specifically, and precludes the patentee from alle^ng it to be different 
or more enlarged than he has thus set it forth. It is in these words: 

"I therefore claim as my discovery and invention and improvement, 
the application and use of plaster of paris or gypsum in its raw state or 
prepared as above, either alone or with mica, in the construction of iron 
chests or safes in the manner above described or in any other manner 
substantially the same." 

If ihe plaintiff be the first and original inventor or discoverer of the 
application and use of plaster of paris to this purpose, and this applica- 
tion produce a new and useful result, it cannot be doubted that it is the 
proper subject of a patent. It is not for the discovery of the fact or prin- 
ciple that the gypsum has certain qualities not before known, to wit, that 
it was a non-conductor of heat, but it is for the application of this substance 
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possessing such qusllities, to produce a beneficial result— ^a manufacture 
or machine better than any before known. 

Assuming for the present, that the patentee is the original inventor of 
the subject matter of this patent, (for which the patent is prima facie evi- 
dence,) and that it is not only a new, but a useful invention, (which is not 
disputed:) 

Your first inquiry will be, has the plaintiff proved to your satisfaction 
that the defendant has infringed the franchise or monopoly ^nted by this 
patent? A question of infringement is one of fact, which it is the province 
of the ]\xty to decide. 

It is impossible for the Court to give you a general or abstract definition of 
what is an infringement which will be easily applied to every variety of case. 
^^An infringement, is said to take place whenever a party avails himself 
* of the invention of the patentee, without such a variation as will consti- 
tute a new discovery.^' ^^It may be by making, usin^, or selling" the thing 
patented. When the subji^ct matter of the patent is a manufacture, the 
question will be whether in reality and in substance, the defendant has 
availed himself of the invention of the patentee; a mere colorable vari« 
ation in the process or application should not be allowed to protect a 
defendant. 

In order to apply these principles to the present case, you must care- 
fully observe the peculiar nature of the invention, improvement, discovery, 
or composition of matter claimed in the specification. In the specifica* 
tion the form or proportions of the safe are not claimed, nor the use of 
one chest within another, nor the idea of interposing a lining of some 
non-conducting substance between the outer and inner chest to resist the 
effect of fire. Salt, charcoal, asbestos, soapstone, and perhaps many other 
substances and compounds have been used for this purpose. If the plain-, 
tiff* has discovered some substance possessing the requisite qualities for 
the purpose required, he has a right to patent his invention. But the 
defendant has an equal right to make or compound any other essentially 
different composition or substance for the same purpose. But he has no 
right to avail himself of the plaintifi^'s invention or discovery by making 
some colorable alteration in the mode of its application. Now what is the 
<;ompositionof matter which the plaintifi*'s patent claims to have invented 
for the purpose of lining chests or safes. It is plaster of paris in the raw 
state, or calcined or prepared as set forth in the specification, either alone 
or with mica. Has the defendant used substantially this substance or 
composition of matter? 

Price, the plaintiff*'s witness, says he furnished the composition used 
by defendants in making their safes: ^'^one of his ottn making;^^ that he 
had used it 25 years, that it contained, not one-third plaster, and many 
other in^edients. 

Now if it be true that the composition of matter sold by witness to de- 
fendant was one known and used as a non-conductor for twenty-five 
years and more, and was not a mere colorable evasion of the plaintifi*'s 
patent, taking advantage of his discovery, and merely varying it by a 
mixture of other ingredients to cover the infringement, even though plas- 
ter of paris may have been one of the ingredients of such composition, 
the use of it is not necessarily an infringement of the plaintiff* 's patent. 
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The pateatee does not, and could not, claim all compositions known 
and unknown of which gypsum might be a component part, which might 
be used as non-conductors in lining safes. He claims gypsum done or 
with mica. If in your opinion the composition used by defendants be 
substantially the same with that patented, or the defendants have merely 
varied their composition, to cover the infringement while they obtain the 
benefit of the plaintiflTs discovery, you should find it an infringement. If 
not, your verdict should be for defendants on this point, and in such case 
your labors might end here. 

2. The next question to be considered (if you find the defendants have 
infringed the patent,) is whether the patentee is the original and first in« 
ventor. As I have said, the patent is prima facie evidence of this, i. e., 
sufficient till the contrary is shown. 

The patent act of 1836, sec. 6, provides, *Hhat any person or persons 
having discovered or invented any new or useful art or machine, manu- 
facture or composition of matter, or any new or useful improvement on any 
art, machine, manufacture or composition of matter not known or %i$ed 
bsfore his or their discovery or invention thereof ^^ may apply for a patent, 
&C. The applicant is required ^ Ho make oath or affirmation that he does veri- 
ly believe that he is the original and first inventor j ^c, and that he does 
not know or believe that the same was ever before known or used?^ The 
Commissioner is required before he is allowed to grant a patent ^Ho in? 
quire whether the same had been invented or discovered by any other 
person in this country prior to the alleged invention or discovery thereof 
by the applicant," &c. 

The mere speculation of a philosopher or mechanic, never put into ac- 
tual practice or operation, will not deprive a subsequent inventor, who has 
employed his labor and talents in putting it into practice, of the reward 
due to his ingenuity and enterprise. But, if the first inventor reduced 
his theory to practice and put his machine or other invention into use, 
the law never would intend that the greater oi less use in which it might be, 
or the more or less widely the knowledge of its existence might circulate, 
should constitute the criterion by which to .decide upon the validity of any 
subsequent patent for the invention. A patent may, therefore, be de- 
feated by showing that the thing secured by the patent, had been dis- 
covered and put into actual use prior to the discovery of the patentee, 
however limited the use or knowledge of the prior discovery might have 
been. {Bedford vs. Hunt 1, Mason 302.) 

If the original inventor of a machine abandons the use of it and does 
not take out a patent first, no other person can entitle himself to a patent 
for it. {Evans vs. EiUon 1, Peters 323). There are exceptions to this 
general rule, as in case of a lost art, where the knowledge of it has been 
lost for ages — and in the present case if you should find that Conner dis- 
covered this valuable property of plaster of paris before Fitzgerald had 
put it in practice by lining the interstices of a safe — but that the safe it- 
self had disappeared, and the knowledge of the improvement was com- 
pletely lost as if it had never been discovered; and Fitzgerald had after- 
wards made the same invention and discovery anew, his patent might 
stand. But, if Conner's safe was in existence and in use, and the know- 
ledge of it not entirely forgotten and lost — his omission to bring it into 
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public use or notice by public exhibitions or experiments would not give 
Fitzgerald, if he was a posterior inventor, a right to a patent. Conner 
might have abandoned its use and been ignorant of the extent of its value, 
yet if his invention was substantially the same with that of Fitzgerald, the 
latter would not upon that ground be entitled to a patent, provided Con- 
ner's safe and its mode of construction were still in the memory of Conner 
or in the knowledge or use of others before they were recalled by Fitzger- 
ald's patent. (10 Howard 498.) 

The evidence bearing on this point has been very fully and ably com- 
mented on by the counsel. It is for you to apply it to the principles of law 
announced by the court. 

3. If you should find from the evidence that Fitzgerald was the first 
inventor of the subject matter of the patent — you will then have to con- 
sider a third point made by defendants' counsel: viz., Whether Fitzgerald 
had abandoned his invention to the public before his application for a 
patent. 

A first inventor cannot acquire a good title to a patent if he suffer the 
thing invented to go into public use or to be publicly sold for use more 
than two years before he made application for a patent. ^'By a public 
use, is meant a use in public, that is to say, if the inventor himself makes 
and sells the thing to be used by others, or if it is made by one other 
person only with his knowledge and without objection, before his ap- 
plication for a patent, a fortiori if he suffers it to get into general use, it will 
have been in public use." Curtis on Patents^ Sec. 279. 

This patent issued in 1843; the immediate application on which it was 
granted was made in 1839; salamander safes had been made and sold 
from 1835 to 1839, by Fizgerald and others. The affidavit of Fitzgerald 
filed with the application of 1839 states that he made this invention in 
1835. It is contended by plaintiffs that an application was made before 
the burning of the Patent Office in 1836 and renewed in 1837. Defend- 
ants deny that this application was for the invention patented in 1843; but 
was for an entirely different one, being a composition of salt, saltpetre, 
plaster, &c., and moreover that this application was abandoned and the 
money paid returned, and that after Wilder had purchased this claim in 
1839; the first application for the invention as now patented was made 
by Wilder, who in resuscitating the abandoned claim endeavored to con- 
nect it with the former abandoned application for a different invention, 
in order to save it and give validitv to his patent. Which of these hypo- 
theses is true, is for you to decide; the testimony, letters, and docu- 
ments by which the theory of either party is supported are before you. 

If you find that the application of 1836 renewed in 1837 was for this 
same subject matter now patented — and if such application was not with- 
drawn by Fitzgerald, but the delay was caused by the conduct of the com- 
missioner of patents in refusing to grant the patent for the same invention 
since patented, then Fitzgerald should not be considered to have aban- 
doned his invention to the public unless he had abandoned it before 1836, 
which is not contended. 

On the contrary, if you believe that the application of 1836 and 1837 
was not for the same with that patented, and therefore was refused by 
the Commissioner, or was withdrawn and abandoned by the applicaut| 
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and continued so until Enos Wilder got up an application for die^present 
patent, and in the meanwhile the invention jiad gone into public use for 
more than two years, then you will find this point fpr the defendants, and 
they will be entitled to your verdict. 
The verdict was found for the defendants. 
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List of American Pattnh which iasued from May 17M, to June 7th, 1853, (inclw 
sive,) with ExempHJlcaiuma by Chablxs M. ICillxr, late Chief Examiner of 
Patents in the U. S. Patent Office. 

MAY 17, 1853. 

29. For an Improvement in Pendulum Levels; Thomas A. Chandler, Rockford, III. 
Claim, — **What I claim aa my invention ii, the method of supporting the angular 

joamals of the axle of a pendulum indicator, in turning and self-adjusting bearings of 
similar form to the angular journals, substantially as herein set forth." 

30. For an Improvement in Yioline; Moses Cobum, Savannah, Georgia. 

"The nature of this invention consists in making the apertures, or means of communi- 
cation between the exterior and interior, in the sides, instead of the top; this is to prevent 
the weakening of the oentre of the top, and the consequent impediment to its perfect 
vibration." 

Claim . — ''What I claim as my invention is, the apertures in the sides, instead of in the 
top, substantially as shown and described, for producing theelfect set forth in this specifi- 
cation." 

31. For an Improvement in Vertical Pianos; Edwin Fobes, Boston, Massachusetts. 
"My improvement is practically and usefully applicable to the piccolo alone; as were it 

applied to the long upright, it would cause the position of the straining pins of the strings 
to be such as to render it impossible for a tuner to obtain access to them while tuning 
the piano." 

Claim. — "What I claim is, the arrangement of the straining pins with their axes ver- 
tical, or nearly so, and parallel, or nearly so, to the general plane of the strings, and to stand 
above the iron frame as set forth; the string of each hitch pin having guide rollers ap- 
plied to it, substantially as above set forth; my improvement enabling me to obtain sundry 
important advantages in the construction and tuning of the piccolo piano forte. And I 
also claim extending the sounding board upwards above the bridge, and in rear of the 
bridge plate in the treble, and so as to be capable of vibrating in the rear of and above 
said bridge plate, all substantially as above set forth." 

32. For an Improvement in Umbrellas and Parasols; Samuel Fox, (near) Sheffield, 

England; patented in England, April 6, 1852. 
Claims — ^"Having described my invention, or the manner of performing the same, I 
would have it understood that I do not claim the bending or corrugating a metallic plate 
or t>ar for the purpose of imparting strength thereto; but what I claim is, the improvement' 
in the manufacture of umbrellas and parasols herein described, the same consisting in 
making them with ribs and stretchers of plato steel bent in the trough-like shape, as 
specified, in combination with eyes and connexions, applied essentially as described, 
Tvhereby they are rendered comparatively much lighter than, and still possess all the re- 
quisite strength of those made with solid or round rods of metal in the ordinary way, and 
at the same time the formation of the eyes and connexions is facilitated." 

33. For an Improvement in Sofa Bedsteads; Lewis L. Gilliland and Joseph R. Wagoner, 

Dayton, Ohio. 
Claim. — "What I claim as new is, the hinged front board, so arranged that by the 
turning over the seat to convert the apparatus from a sofa into a bed, the front board shaA 
torn down to prevent it from forming a hard ridge under the sacking, which would be 
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uDcomfartable to lie on, and when the seat is turned bock again, to reconvert Ae bed into 
a sofA, the front board shall be liiled up again by the act of turning the seat back into 
the proper position, to support the tacking of the seat. Also, the arrangement of the head 
and foot boards, so that the act of shutting up the bed will -depress them, and opening it 
out will elevate them again-, substantially as herein set forth. Also, the arrangement of 
the turning seat of the sofa, and the sackings of the bed and seat, in such manner that by 
the turning of the seat to form the bed, the sacking of the latter shall be stretched, sub- 
stantially as herein set forth." 

34. For an Improvement in Calendar Clocks; John H. H. Hawes, Ithaca, New York. 
Claim, — ^"^ What I claim is, causing a calendar clock to supply its own changes for the 

irregularities in the length of the months, and showing on its dials the exact and no 
fractional parts of a day, week or month, by means of the combination of the wheel d, 
•having thirty^one divisions, both of which run together, and independently of each other, 
at intervals on the same arbor, and the lifting pieces, s f, for supplying the necessary 
changes in the length of the months; the whole being operated by the hook piece, j, sub- 
i^tantially in the manner herein described. I also claim, in combination, the wheel p, of 
several parts, working spring-tight with the wheel g, and the catch piece, x, so that the 
two wheels may move together, and independently of each other, for the purpose of al- 
lowing the day of the month indicator to run during the time that the change is taking 
place from the end of a short month to the beginning of the next month, while the day 
of the week indicator passes from one day to another in regular succession, substantia.ly 
as described.*' 

35. For an Improvement in Cooking Stoves; Matthaus Heim, Cincinnati, Ohio. 
Claim, — ^**What I claim as new is, the open bottomed space or chamber behind the 

fire, encircled at sides and top by flue, and closed at the ends by shifting or movable doors, 
as described, constituting an accessible and well ventilated arrangement for roasting pur- 
poses." 

36. For Improvements in Machines for Cutting Wooden Screws; Abner H. Longley, 

Lebanon, Indiana. 

"The nature of my invention consists of an auger arranged to operate inside of the 

screw cutting apparatus, or a reducing tool, h> make a tenon in front of a screw cutting 

apparatus, so as to bore the hole, or make the tenon, and cut the screw in it or upon it, at 

V one and the same operation, and thereby save 25 per cent, of the labor required to do the 

same work by the machines heretofore used for that purpose." 

Claim, — ^^'What I claim as my invention is, giving an equal progressive motion to the 
catting tools, in combination with a differential rotary motion, for the purpose of cutting 
the screws at the same time the hole is bored, or the tenon is made, in the manner and 
for the purposes set forth, substantially as described." 

:>7. For an Improvement in Upholstering Furniture; Frederick Mathesius, City of 
New York. 

'*The nature of my invention consists in attaching to the edges of the brocatelle, hair 
cloth, or other material to be used for the outside, or fancy covering of a chair or sofa seat, 
or any other article to be covered, ligaments or springs, made of india rubber, or any other 
material equally as elastic, that will give or stretch when required." 

Claim. — **What I claim as my invention is, tlie covering the seats or other parts ot* 
upholstered furniture, or other articles and things, by means and with the aid of elastic 
ligaments, or springs attached to the edges of the covering, and to the frame work of the 
•article covered, in such manner that the outer or fancy covering, however much used or 
pressed down, upon being relieved from such pressure, will resume and retain an even 
and smooth surface, using for that purpose india rubber or springs, or any other elastic 
material which will produce the desired effect, substantially as hereui set forth and de- 
scribed." 

38. For an Improvement in Seeding Hoes; Julius A. Pease, City of New York. 
Claim. — "What I claim as new is, the combination and arrangement of a double 

bladed hoe, with seed box and drop, as before described, for the purpose of planting sepa- 
rate korneU of corn at equal distances apart" 

39. For an Improvement in Pocket Combs ; Wm. J. Thorn, Westbrook, Maine. 
Claim .—"Whit I claim as new is, the manufacture of pocket combs with semi-circular 
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JoinU, in combination with itrips over*lapping them, substantially in the manner and for 
the purpose as herein set forth.*' 

40. For an Improvement in. Castors for Furniture/ Wm, W. Wade, Springfield, Mass. 
Claim, — ^'^ What I claim as my invention is, the arrangement of the male screw on the 

spindle, in combination with or respect to the arrangement of the female screw in the 
socket of the socket piece, and to the bearing surfaces of the said parts, substantially as 
specified or represented, wherebv the spindle is not only preserved in the socket piece by 
the two screws, but allowed freely to rotate when its bearing surface is in contact with 
the bearing surface of the socket, as described." 

41. For an Improvement in Graduated Cutters for Cloth and other Substances f 

Halscy D. Walcott, Boston, Massachusetts. 
Claim, — **I claim, in connexion with the cutting knife, the improvement of making the 
bed to move or rotate transversely, in combination with making the surface of it, which 
acts in conjunction with the knife, of variable length or lengths, in order by moving or 
turning the bed around under the knife, difierent lengths of cut may be produced, substan- 
tially as set forth. And I also claim the improvement of combining with the knife and 
tubular cutter, and a rotary shaft or cylinder placed under them, the two triangular or 
trapezoidal beds or surfaces, arranged on the shaft or cylinder as described, whereby a cut 
or button hole nay be made of any desirable length, either with or without a hole at one 
end, as stated." 

42. For an Improvement in Cleannng and Cooling Block Dies in Rivet Maehinesj, 

Davis L. Weatherhead, Philadelphia, Pennsylvania. 

"My invention and improvement relates to the cooling of closed or block dies, in which 
rivets are headed and shaped, and consist in expelling therefrom the particles of oxide, 
cinders, ^., that fall from the article being formed, by means of a current of water, steam, 
air, or other fiuid.*' 

Claim. — "What I claim as my invention is, clearing cinders, scales, and other obstruc* 
tions from a socket die made in a solid block, for the purpose of heading rivets by forcing 
in at the closed end of the die, a stream of water that washes out the cinders, ditc, every 
time a rivet is discharged; the inner end of the socket of the die being closed, so that the 
pressure of the head of water is rendered available lor forcing obstructions out of the die, 
as herein set forth." 

43. For an Improvement in Lime Kilns; Samuel J. Seely, City of New York; ante- 

dated November 17, 1852. 
Claim, — "What I claim is, the process herein described, of calcining limestone in a 
kiln, by the aid of furnaces, and an artificial draft of air through the furnaces and the kiln-, 
maintained by a mechanical blower, substantially as herein set forth. I also claim the com- 
bination of a suction blower at the top of the kiln, and a forcing blower at the bottom thereof, 
substantially as herein set forth. I also claim the method of regulating the production 
of steam to generate the power for the engine, in proportion to the duty required of tt, by 
netting the stesm boiler in the same furnace that supplies the heat for calcining the lime- 
stone, substantially as described." 

41. For an Improvement in Track Clearers to Harvesters; Wm. F. Ketchum, Assignor 
to Rufus L. Howard, Buffalo, New York. 
Claim, — ^*'What I claim is, the scraper or raking'board, constructed as described, or in 
any similar manner, and combined with the rack piece at an angle less than a right angle, 
substantially as in the manner and for the purpose herein fully set forth." 

45. For an Improvement in Corrugated Plates for Steam Boilers, ^c; Richard Mont- 

gomery, Assignor to Elizabeth Montgomery, City of New York; foreign patent dated 
February 17, 1853. 
Claim, — "What I claim is, the corrugated metal plate as herein described, with flat 
margins of greater thickness than its middle." 

46. For Improvements in Air Engines; James A. Woodbury, Winchester, Joshua Merril, 

Boston, and George Patten, Charlestown, Mass.; patented in England, Jan. 5, 1853. 

Claim, — "We claim as our invention the mode substantially as specified, of using air as 

a motive power; said mode consisting in the employment of a receiver, in which air is to 

be highly compressed, heated, and maintained at or about a uniform pressure, a suitable 
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working cylhi<ler and piston, with the ordinftry appendages, an air pump or pumps, woiked 
by the engine for supplying the receiver, when the same are connected or combined with 
suitable devices, as set forth, for cutting off and working the air expansively, and accord- 
ing to the degree of compression of the air; all substantially as herein set forth. We also 
claim in combination with such an engine, the device for regulating the pressure of the 
air in the receiver, and economizing the power of the engine; said device consisting of the 
weighted bar, entering the receiver through a stuffing box, and connected at its opposite 
end with the stop cocks sttached to the chambers of the air pumps, substantially as de- 
scribed, intending to use any known means for accomplishing the two-fold purpose of 
regulating the pressure of air in the receiver, and opening the pump chambers to the at- 
mosphere, so that the pump shall be relieved from unnecessary labor.*' 

47. For an Improvement in Seed Planters; Wm.CressIer, Shippensburg, Pennsylvania. 
Claim* — ^**What I claim therein as new is, in combination with the adjustable tubes, 
the seeding wheel, with its flanch and partition, for adjusting, receiving, and carrying the 
grain and other material to be sown with it, around to the opening whence it is conveyed 
to the ground, as herein fully described and represented.** 

MAY 24. 

48.' For Improvements in Machines for Pulverizing Auriferous Quartz^ and Amalga- 
mating the Gold; Hiram Berdan, City of New York. 
Claim. — *'What I claim is, Ist, attaching the ball or sphere, obliquely, to the inclined 
shaft, by the pin, box, and sleeve, substantially as described, in combination with the in- 
clined shaft and inclined bowl, as herein set forth. 2d, In connexion with the said bowl, 
I claim the heating chamber or furnace, arranged, constructed, and operating in the man- 
ner and for the purpose herein specified." 

49. For sji Improvement in Gas Burners; Samuel R. Brick, Philadelphia, Pennsylvania. 
<*The object of my invention is, to make the flow of gas, at the burning point, uniform 

and not excessive, notwithstanding a variation of pressure in the main gas pipes, on the 
combined principles operating in the same successive order, and by the combined means 
herein set forth. 

Claim* — ^**I do not claim passing the gas through a small long aperture; nor a sudden 
deflection of it; nor a descent of it; nor any of them together, less than the whole. What I 
do claim is, the arrangement and combination of the centre conducting pipe, and its 
capping ^ipe, inside of the common gas burner, in the manner and for the purpose above 
described." 

50. For an Improvement in an Engraving Machine; John 6. Blair, Alton Illinois. 
<*The nature of my invention consists in the arrangement of a machine, so as to \>e 

capable of performing the work of a graver, or other tool, to produce either mexxotint or 
other engraving, with a greater uniformity and regularity than that at present done by 
hand." 

CAitm.— ^* What I dsim is, first, the so combining of the needle, whether sharp or blunt, 
with a pentagraph, or other copying or tracing instrument, through the medium of double 
carriages, moving at right angles to each other, as that the dots or punctures of said needle 
may be dispersed or aggregated at pleasure, for the purpose of forming the lights or 
shadows; the character of the lights and shadows being indicated by a sliding scale moving 
before the eye, or under the hand of tlie operator, substantislly as described. I also claim 
the combination and arrangement of the sliding box on the bar, the cords, 16, 17, 19, (the 
first cord connecting the sliding box with the spring lever, and the two latter connecting the 
sliding box with the pedal,) and the arm 23, for the purpose of moving by means of the 
pedal the wheel s,' towards or from the centre of wheel p,' on the face of which it works 
spring tight, to change its motion, and give to the needle a relatively changed motion, sub- 
stantially as specified. I also claim, in combination with the carriage and needle, the 
wheel 6, with its lifting piece, and the cam wheel, or their equivalenU, for changing the 
character of marks, lines, or dots, upon the plate to be engraved, at pleasure; and this I 
claim, whether the same be operated in connexion with the pentagraph or not, substantially 
as described." 

61. For KTi Improvement in Kettle Bails; Thomas H. Dodge, Nashua, New Hampshire. 

Claim, — <*What I claim is, the sliding dovetail or other shaped piece which slides on 

the bail, in combination with the female dovetail, op other shaped groove cast in the 

flanch or car, either on the inside or outside, for keeping the bail permanently fixed in any 
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position desired, and for any length of time; and, at the same time, admitting of its being 
left loose, and operating, if desired, like the ordinary swinging bail." 

62. For an Improvement in Radiators for Stoves ; John C. Fletcher, Burlington, Iowa. 
Claim. — "What I claim is, the interposition, between the 6re chamber and the exit 
pipe of a stove, of a series of concentric flues, or a spiral flue, so arranged as that the heat 
of one flue shall pass through the^ partitions, and in whole or in part be transmitted to the 
next flue, or portion of the flue, in advance, and prepare it for transmitting the draft through 
the series, substantially as described." 

53. For an Improvement in Water Metres; John Hartin, City of New York. 

Claim. — ^"Having described my improved fluid metre, what I claim as my invention 
is, the adjustable box or stop, in one end of the cylinder, for the piston to strike against, 
for the purpose of preventing the pin in the arm from straining upon the stop in the 
slotted arm after the tilting of the lever, substantially as herein set forth." 

64. For an Improvement in the Construction of Harrows f Lewis Lupton, Winchester, 
Virginia. 

Claim, — ^**What I claim is, firstly, the constructing the frame of a harrow of double 
metallic bars, or of flat straps or pieces of metal, and the forming of sockets thereon, by 
bending the metal, or otherwise, for inserting the teeth or tines, in the manner described, 
and the uniting the bars or pieces of metal, and the combining therewith, the manner of 
bracing or staying the same, by the rod and couplings, specifically as set forth. I do not 
claim the inventing metallic harrows, nor the form thereof; but simply, the improved me- 
thod of construction, as specified.' ' 
66. For an Improvement in Meat Cutters; Stanislas Millet, City of New York. 

Claims — ^"^ What I claim is, the combination of a set of revolving knives, or cutters, with 
the top plate and revolving dish, formed as described, and arranged and operating so as 
to effect the sub-division of the matter, by the action of the cutters upon it, in passing 
through the slots in the cover, substantially in the manner set forth." 

66. For an Improvement in Watches and Chronometers; Thomas Nelson, Troy, N. Y. 
Claim, — ^*<What I claim is, the method of constructing watches or chronometers, of 

tny kind, so as to permit the employment of a spring barrel, of a size that shall occupy 
nearly the entire interior diameter of the watch case or frame, and which I eflect by 
placing the movements upon the top of the barrel, and communicating the motion of the 
barrel to them, by means of a ring, fixed on the interior of the case or frame, with teeth 
on its inner edge concentric with the barrel, into which teeth the teeth of one or more 
wheels of the movements may cog or take, substantially as set forth." 

67. For an Improvement in Clover Harvesters; Jeptha A. Wagener, Pultney, N. Y. 
Claim, — ^*What I claim in the machine for harvesting clover heads without the stalks 

Is, the arrangement of the solid or hollow cylinder, set with knives on its periphery, as 
described, and just near enough to the fixed knife, or to the concave of the fingers, to ad- 
mit space enough to allow the clover heads to pass through without being crushed, and 
so that the combined action of the forward movement of the machine, and the adjustable 
guard plate, and the knives, the stems may be drawn in and severed close to the heads. 2d» 
Making the teeth so that they will spring and vibrate towards or from each other, substan- 
tially as described. 

68. For an Improvement in Spirit Lamps; Alexander J. Walker, City of New York. 
Claim, — "I do not claim the employment of the inner wick tubes, secured in a sta- 
tionary bar, and having other tubes sliding over them, which extinguish the light, when 
the top of the lamp is unscrewed; but what I do claim is. the employment of the plate 
which serves as a protection against the fluid rising too high, and becoming heated, and 
exploding; and also as a support for the inner tubes; in combination with the spiral spring 
and rod, the rod serving to connect the said plate with the top of the lamp, and the spring 
serving to hold the plate firmly down on the flanch, and also to throw up the cap and ex- 
tinguishing tubes, instantaneously, after the top has been unscrewed; the whole being con- 
structed, arranged, and operating in the manner described." 

69. For an Improvement in Processes of Distilling Rosin Oil; Madison Page, Williams- 
burg, New York, Assignor to Samuel W. Hawes, Chelsea, Massachusetts. 

Claim, — "What I claim is, the employment, in the manner and for the purpose de- 
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ficribed, in the muiufactnre of rosin oils of different qaalities, re-distilling the seme, and puri- 
fying it, substantially as herein set forth, the introduction of the steam into the commence- 
ment of the goose neck, above the rosin in the still, so that the vaporized oils from the 
rosin will pass through and be commingled with said steam, in their passage to the worm 
for condensation, for the purpose of purification, dec, as set forth." 

MAY 81. 

60. For an Improved Door Fastener; Duncan E. McDongall, Troy, New York. 

Claim, — ^<' What I claim as my invention is, combining the two levers, or their equiva- 
lents, with the retaining lip plate, claw plate, and set screw, or their equivalents, the said 
screw serving to operate the levers, and force the plate horizontally against and under the 
door, and retaining it firmly in that position by means of the same and said levers, in the 
manner and for the purpose described." 

61. For an Improvement in Cultivators; Philip H. Keck, Morgantown, Virginia. 
Claim. — "What I claim as my invention is, the combination of the balancing pivot 

with a cultivator, constructed as herein described, for facilitating the turning of the same, 
as herein specified." 

62. For an Improvement in Compound Rails; Richard H. Middleton, Alexandria, Va. 
Claim. — **What I claim as new is, the combination of the continuous case rail with 

the split rail, the halves or parts of the latter being constructed with shoulders, that rest 
on the sides of the case rail, while their lower edges fit into and rest upon the bottom of 
the same; and the whole being arranged substantially as shown and described." 

63. For an Improvement in Fire Places and Stoves; Chas. Neer, Troy, New York. 
Claim — "Having described the nature of my invention, what I claim therein as new 

is, the combining with the fire box of a fire place, heating stove or furnace, an inverted 
pyramidal shaped air chamber, open at top, and suspended over the fire, so that the inclined 
sides thereof shall radiate the heat and throw it against the fire box plates on all sides; and 
this I claim, when the fire box is flanked <»r surrounded by a series of one, two, or more air 
heating and smoke and gas fiuee, for the purpose of exposing all the heated plates to the 
current of air to be warmed and drifted into the room or apartment to be heated, substan- 
tially in the manner and for the purpose herein described." 

64. For an Improvement in Bank Locks; Thomas P. Murphy, City of New York. 
Claim. — **What I claim is, 1st, The slides and pins operated in the manner described. 

2d, The pressure plate, pressure bolt, and spring attached to the plate, arranged and opera- 
ting as described, or in any other way substantially the same, for the purpose set forth." 

65. For an Improvement in Grate Bars; Marie Louise Roncout, Paris, France; patent- 
ed in France, September 10, 1851. 

<*The invention consists in constructing the bars of furnaces and other grates, of an 
arched or partly arched form, with a double row of parallel air holes made in the length 
of the bars, which, combined with the arrangements described, prevent the clogging of 
combustible to the bars, greatly improves the combustion, and produces an important 
economy of fuel." 

Claim, — "Having described the nature of my said invention, and the manner of carrying 
the same into execution, what I claim as my invention is, the construction of bars of fur- 
naces and other grates, of an arched or partly an arched form, provided with two parallel 
rows of air-holes, substantially as described." 

66. For an Improved Gold Washer and Amalgamator; Arnold Buffum, Assignor to J. 

D. Lynde, City of New York. 
Claim. — "What I claim as my invention is, 1st, The furnishing of the centripetal dis- 
charging compartment, with a horizontally revolving, water moving, and ore guiding table, 
in combination with a discharging aperture, surrounded by a conical inclined plane at the 
centre. 2d, The arrangement of tbe circular guiding channels with connecting openings, 
so adjusted as to secure an irregular spiral passage from the periphery to the aperture at 
the centre. I claim these arrangements for gold separators, whether the centrifugal and 
centripetal compartments be used in combination, or either of them separately." 
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67. For an Improvement in Compontiona for a Filter,- Wm. H. Jennison, AtsigTior to 

Charles MiUington, (now deceased,) and John Jordan, and said Millington's £zeca- 

trix and Executor, and said Jordan, Assignors to James M. Parker, City of N. York. 

Ckdm, — ^'*What I claim is, the combination of animal charcoal, glass, and starch, or 

lis equivalent, treated in the manner set forth, for a filtering composition, as specified.*' 



Rx-issuK 70K Mat, 1853. 
1. For an Improvement in Reaping Machines f Cyrus H. M'Cormick, Chicago, Illinois; 
patented October 23, 1847; re-issued May S4, 1853. 
Ctaim, — ^''What I claim as my invention, as improvements on the reaping machine, 
secured to me by letters patent bearing date the 3l8t of June, 1B34, and the 31st of Janu- 
ary, 1845, is, placing the gearing and crank forward of the^ driving wheel, for protection 
from dirt, dec, and thus carrying the driving wheel further'back than heretofore, and suf- 
ficiently so to balance the rear part of the frame and the rake thereon, when this position 
of the parts is combined with the sickle back of the axis of motion of the driving wheel, 
by means of the vibrating lever, substantially as herein described. And I also claim tlve 
combination of the reel, for gathering the grain to the cutting apparatus and depositing 
it on the platform, with the seat or position for the raker, arranged and located as de- 
scribed, or the equivalent thereof, to enable the raker to take the grain from the platform, 
and deliver and lay it on the ground at the side of the machine, as described." 



DxsisHs roB Mat, 1853« 

1. For a Grate Frame/ James L. Jackson, City of New York, May 3. 

Claim. — "What I claim is, the combination and arrangement of the figures and orna- 
ments herein represented." 

2. For a Grate Frame,- James L. Jackson, City of New York, May 3. 

Claim, — ^**What I claim is, the combination and arrangement of the figures, flowers, and 
ornaments herein represented." 

3. For a Grate Frame,- James L. Jackson, Philadelphia, Pennsylvania, May 3. 
Claim, — ^'^'What I claim is, the combination and arrangement of the figures, flowers, 

and ornaments herein represented." 

4. For a Grate Frame and Summer Pieces James L. Jackson, City of N. York, May 3. 
Claim. — ^<What I claim is, the combination and arrangement of the figures, flowers, 

and ornaments herein represented." 

5. For a Cooking Stove; Samuel H. Sailor, Assignor to James G. Abbott and Archilus 

Lawrence, Philadelphia, Pennsylvania, May 10. 
Claims — ^'^ What I claim is, the configuration and arrangement of the ornaments in bas- 
leiief, and mouldings on the front plate, side plates, back plate, base plate, oven doors, 
door and panel, feed doors, draft door, and feet, as fully set forth and described, forming a 
new and original design for the cook stove, designated as the New World." 

6. For a Cooking Stove; Julius Holzer, Assignor to James G. Abbot and Archilus Law* 

rence. Spring Garden, Pennsylvania, May 10. 
Claims — "What I claim is, the configuration and arrangement of the ornaments in 
bas-relief, and mouldings on the doors, plates, and feet, as fully set forth and described, 
forming the ornamental design of the cook stove, designated as the Enchantress." 

7. For a Cooking Stove; Edward F. Robinson, Boston, Massachusetts, May 10. 
Claim. — ^'What is claimed is, the ornamental configuration or design, as exhibited in 

the drawings." 

«. For a Parlor Stove; Samuel D. Yose, Albany, New York, May 24. 

Claim, — ^I claim no separate configuration or parts; but what I do claim is, the com- 
bination of mouldings and ornaments, as arranged in the parfor stove, the whole fonning 
an ornamental design." 

9. For a Cooking Stove; Anthony J. Gallagher and John J. Baker, Philadelphia, Penn- 
sylvania, May 31. 

Claim. — ** What we claim i«, the design and conflgttration of the ornaments for a cook- 
ing stove, as described." 
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JUNE 7. 

1. For an Improvtment in Converting Rotary into Reeiprocaiing Motion; Henrf 
Baker, Catokill, New York. 

Ciaim,'^"l do not claim giving a reciprocating motion to an olgect, by connecting it 
alternately to opposite sides of a moving endless belt or chain; but what I claim is, the 
ring, with its sliding pins, attached to the object to which reciprocating motion is to be 
given, in combination with the stud. Or its equivalent, attached to the endless chain or 
band, aubstantially as herein set forth; the points or ends of the said pins being caused to 
project through to the interior of the ring, to catch the stud, or equivalent, and being 
withdrawn alternately, to allow it to pass, by springs, levers, and stops, substantially as 
described.'* 

3. For an Improvement in Washing Machines; Thomas A. Dugdalc, Richmond, Ind. 

Claim. — ''What t claim is, combining the wash boards, cords, and floats, substantially 
as above described.'* 

3. For Improvements in Propellers; Henry W. Hewet, City of New York. 

Claim. — **1 wish it to be understood that I do not limit myself to the mode of construc- 
tion specified, as other modes of construction may be devised, operating on the same 
principle, and giving the same action to the paddle, by equivalent means. What I claim 
is, giving to the paddles, in their circuit, a greater longitudinal than vertical motion, im- 
parted by a crank motion, substantially as specified, in combination with the vibratory- 
motion of a beam or beams, derived from the same crank motion, substantially as and for 
the purpose specified. And I also claim, in the combination above specified, making the 
beam or beams slide on the fulcrum or fulcra, substantially as specified, by means of 
which additional element in the combination, I am enabled to impart to the paddle or pad- 
dles the back motion in the direction of the propelling action, during more than the 
lower half of the crank motion, substantially as specified, and for the purpose set forth.*' 

4. For an Improvement in Composii ions for Treating Wool; William 8. Hubbell and 

Amos Barrett, Kingsville) Ohio. 
Claim. — **We do not confine ourselves to the exact quantity of alcohol and oil, but the 
quantities we have given work very well; we also do not confine ourselves to the use of 
pure alcohol, but to alcohol or alcoholic liquors — the pure alcohol, however, if it can be 
obtained, is to be preferred to any of its mixtures for commercial purposes. Having thus 
explained our invention, we claim the treating of wool with a composition of oil and alco- 
hol, to prepare and fit it for the several manufacturing operations for which oil has been 
and is now employed*" 

5. For an Improved Door Fastener; Samuel P. Kittle, Bufifalo, New York. 

Claim. — ^*<What t claim is, the combination of the bar having the edges with the stop 
or rest having the lips, constructed and arranged as described. I further claim the combi- 
nation of the cap with the bar, the effect of the cap being to fill up the space between the 
edge of the door, when closed, and the casing, as described; all for the purposes and con- 
structed in the manner substantially as set forth." 

6. For an Improvement in Boilers for Cooking Stoves; R. W. Belson, Philadelphia, 

Pennsylvania. 
Claim. — ^''What I claim is, the employment of a valve, in combination with the escape 
tube of culinary boilers; such valve being controlied by the cover, or in any equivalent 
manner, substantially as herein set forth." 

7. For Improvements in Operating and Locking Knob Bolts; Oliver Ellsworth, Hart- 

ford, Connecticut. 
Claim. — "I claim, 1st, The preventer attached to the tumbler of the lock, for the pur- 
pose of preventing the bolt being forced inward by means of any instrument from without, 
as herein described. 2d, I claim, in combination with the pin and spring, the oblique sides 
or angles, cavity or opening, made in the side of the case of the lock, for purposes already 
set forth, i. e. for the purpose of converting my lock into a latch, or restoring the connexion 
between the outer knob and spindle, by means of the rod pin coming in contact with the 
oblique sides when thu inside knob is turned, thereby turning the spindle, and causing the 
rod pin to be moved out, by reason of the friction of said rod pin upon the sides of said 
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CAvity, u herein set forth. 8d, I cleim the introdaetion of a key through t door or knob» 
for the porpoee of tnmiog the tpindle of the lock, thereby caueing a lock to be converted 
into e latch (from the oatside), ae deecribed. 4th, I claim the thumb pin or diaconnecting 
pin, which pin paBses through the outside knob and into the ipindle, thereby forming a 
connexion with the rod, for the purpose of converting the latch into a lock at pleasure, 
from the outside of a door, as herein set forth." 

8. For an Imprwed Ho§e Coupling f Ralph J. Falconer, Washington, D. C. 

Claims — ^I ftm aware that the draw slide is not a new device in itself, and I do not 
therefore claim the draw slide as a means of making a tight joint, merely; but I claim the 
employment of the slide coupUng, in combination with the collars of hose, in the manner 
and for the purpose set forth, by which I am enabled, in the case of water hose, to effect 
the coupling with the utmost facility while the water is flowing through the hose." 

9. For an Improved Arrangement of Quartz Pulverizer and Gold Amalgamator; P. 

G. Gardiner, City of New York. 
Claim, — ^''What I claim is, tbe arrangement of the vibrating pulverizing basin and 
amalgamating bssin attached thereto, with the screen interposed between the two; said 
basins being connected to the same shail, and constructed and operating as described." 

10. For an Improvement in Water Closets; Herman Goldsmith, City of New York. 
C^uin r— "What I claim is, the annular water chamber at the upper part of the closet, 

with a valve, so arranged as to open when the pan or basin closes, and allow a requisite 
quantity of water to pass around the sides of the pan or basin, and between the sides of 
the pan or basin and the flanch of tbe orifice, thus hermetically sealing the orifice, and 
preventing the escape of effluvia; said valve also closing when the pan or basin is opened, 
and thus preventing the escape of water from tbe chamber; the valve being constructed of 
a sphere or ball, working over a circular opening in the bottom of the water chamber, or 
constructed in any other manner. It being understood that I do not claim the water diam- 
ber, independent of iU valve, to operate as above stated." 

11. For an Improvement tn Painting on Cloth t Leon Jarosson, Jersey City, N. Jersey. 
Claim. — ^*< What I claim is, the painting upon cloth, previously prepared with the mor- 
dant herein described, that will combine, chemically, with colon lai4 on over the other, 
and blended by means substantially as described; by which I give great richness to the 
figures, whilst the tint of each is carefully preserved, and developing and fixing, perma- 
nently, the colors, by steam, and restoring the cloth to its natural pliable state, by wash- 
ing out the excess of eoloring matter, substantially in the manner described." 

12. For a Self-Adjusting Platform for Ferry Bridges; Gerard Bickels, Brooklyn, N. Y 
Claim. — ''What I claim is, applying or attaching to a ferry bridge, or other boat land- 
ing, a movable platform, so amnged with any suitable mechanism as to be operated upon 
by the boat as it approaches the bridge, in such a manner that the boat causes the plat- 
form to move inwards and downwards, when the boat is coming into the slip, and the 
mechanism or weights herein described, or their equivalents, cause the platform to follow 
the boat outwards and upwards when the boat is leaving the slip." 

13. For an Improvement in Screw Presses for Packing Boxes; Geo. W. Wight, N. Y. 
Clainu-^^l do not claim the cross piece, the form of said cross piece not being novel; 

nor do I claim the vertical portions of the arms or leven with the hooks on their lower 
ends, these being common and not new; and I do not claim their combination with the 
cross piece, whidi I believe to be in common use; but what I do claim is, the bending of 
the upper portion of the arms or levers from a vertical position, and tending towards each 
other, until they reach and are joined to a cross piece or yoke» by joints, at any desired 
point between the centre of said yoke and the vertical portions o( the uprights; thereby 
giving an oblique or inward direction to the hooks, when the yoke is caused to nse by the 
operation of a vertical screw." 

14. For a Machine for Boring Rock; Ebenezer Talbot, Windsor, Connecticut. 
Claim. — '*What I claim is, the method, substantially as herein described, of applying a 

rollet cutter or cutters for boring or excavating tunnels and other apertures in rocics or 
other hard substances, by causing the said rollet cutter or cutters, or sets of rollet cutters, 
to cut segments of circles from the centre, or near the centre, to the peripheiy of the tun- 
nel or other excavation, with the concavity towards the machine, in combination with a 
Vol. XXVL— Third Sxaiis.— No. 1.— Jult, 1863. 3 
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motion or motiont around the oontre of Mid tunileU to cause the Mud cutter or cutters to 
act in saoeefeion on the entire aurfiMx to be cut away, eubttantially as described." 
16. For an Improvement in Artificial Stone/ Julius Hornig and Ludwig Suess, Union 
Hill, New Jersey. 
Claim* — ^'*We do not claim the use of salt for forming a glaze upon pottery wares; but 
what we do claim is, the mode or process of forming artificial stone, as described; that is 
to say, we claim the employment of silez, alumina, and salt, mixed and treated substsm- 
tially in the manner set forth, and in the proportions designated, in the manufieusture of 
artificial stone, meaning by salt, the chloride of sodiam» or its equivalent, as set forth in 
the specification." 

16. For an Improvement in Paper Filet; Hamilton L. Smith, Assignor to H. I^. Smith, 

Cleyeland, and Levi Buttles and Henry A* Swift, Ravena, Ohio, 
Claim* — ^'^I claim the paper file herein described, with prepared adhesive leaves or 
margins, as a new article of manufacture." 

17. For an Improvemtni in Vumps,- L* P. and Wm. F. Dodge, Newburg, New York. 
CAitm^— '*What vre claim is, the combination of the cylindrical piston, constructed no 

herein described, with its valves, and the induction and eduction passages, so that the 
water all entering said cylinder under pressure, alternately at ito ends, and being dis- 
charged under pressure through the opening or openings at its side, tends to expand the 
same, substantially in the manner and for the puYpcwe set forth. We also claim the combi- 
nation of the piston beads, without the cylinder, with thin valves, and the induction and 
eduction passages, when these valves are united (to insure simultaneous action), as de- 
scribed, the water entering through the piston heads into the space between the same, and 
being discharged therefrom through a lateral eduction orifice, the whole being arranged 
substantially as described; thus dispennng vrith chambers and partitions in the barrel and 
valves at the eduction port, preventing leakage, and rendering the pump or engine more 
simpje and effective, and less liable to derangement." 
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Translated for the Journal of the Franklin Institute. 
Invesiigatum of the Specific Heats o/ElasUc Fluids. By M. V. Regnault. 

I have been employed for more than twelve years in collecting the 
elements necessary for the solution of the following general problem : 

'*A certain quantity of heat being given, what is, theoretically, the 
moving force which can be obtained from it by applying it to the deve- 
lopment and dilatation of different elastic fluids, in the various circum- 
stances which can be realized in practice?" 

The complete solution of this problem would give the true theory, not 
only of the steam engines now in use, but also that of engines in which 
the vapor of water was replaced by other vapors, or even by a permanent 
elastic fluid, whose elastic force should be augmented by the heat. 

At the time I began these researches, the question appeared to me more 
simple than it does at present. Starting from ideas then admitted in sci- 
ence, it was easy to define clearly the difierent elements which compose 
it, and I imagined processes by aid of which I hoped to succeed, in 
finding in succession their laws, and fixing their numerical data. But, as 
usually happens in the sciences of observation, as I proceeded in my 
studies, the circle continually augmented; the questions which at first 
seemed to me the most simple, became quite complicated, and, perhaps, 
I should not have had the courage to attack the subject, if at the begin*' 
ning I bad understood all the dmculties. 
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It has been admitted until lately, that the quantities of heat disengaged 
or absorbed bjr the same elastic fluid were equal, when the fluid passed 
irom the same initial to an identical final state, in whichever direction the 
transition took place; in a word, it was admitted that the quantities of 
heat depended only on the initial and final conditions of temperature 
and pressure, and were independent of the intermediate circumstance^ 
through which the fluid passed. S. Carnot published in 1834, under the 
title of ^^Reflections on the Motive Power of Fire^^^ a work which did not 
at first excite much attention, and in which he admits, as a principle, 
that the motive force produced in a fire-engine is due to the passage of 
the heat from the more heated calorific source which emits the heat, to 
the cooler condenser which finally collects it. 

Mr. Chapeyron has developed mathematically the hypothesis of Carnot, 
and he has shown that the quantities of heat gained or lost by the same 
gas, then do not depend solely upon its initial and final state, but also 
upon the intermediate state through which it is made to pass. 

The mechanical theory of heat has regained favor within a few years, 
and it now employs a great number of mathematicians. But the principle 
of Carnot has undergone an important modification; it has been admitted 
that heat may be transformed into mechanical work, and that reciprocally 
mechanical work may be transformed into heat. In the theory of Carnot, 
the quantity of heat possessed by the elastic fluid at its entrance into the 
engine is found entirely in the elastic fluid which issues from it, or in the 
condenser; the work is done merely by the passage of the heat from the 
boiler into the condenser, while it traverses the engine. In the new 
theory, this quantity of heat is not entirely preserved in the form of heat; 
a portion disappears during its passage through the machine, and the 
work done is in every case proportional to the quantity of heat lost Thus, 
in a steam engine with or without condensation, with or without cut-ofi", 
the work done by the machine is proportional to the difference between 
the quantity of heat which the vapor has at its entrance into the machine, 
and that which it keeps at the moment of its exit or condensation. In this 
theory, to obtam the maximum mechanical effect from a ^iven quantity 
of heat, we must make this loss of heat the greatest possible; that is to 
say, the elastic force which the expanded steam keeps at the moment of 
its entrance into the condenser, must be as small as possible. But in 
every case, in the steam engine, the quantity of heat utilized in mechani* 
cal work will be but a very small portion of that which we have been 
obliged to give to the boiler. 

In a steam engine in which the steam is expanded, but not condensed, 
the steam entering under a pressure of 5 atmospheres, and discharged at 
atmospheric pressure, the quantity of heat which the steam has, when it 
enters the machine, is, according to my experiments, about 663 units; 
that which it retains at its discharge, 637. According to the theory of 
which I am speaking, the quantity of heat utilized in mechanical work is 
653 — 637nBl6 units; that is, only ^^th of the quantity of heat given to 
the boiler. In a condensing engine, receiving its steam at 5 atmospheres^ 
and the condenser keeping, constantly, an elastic foree of 66 min. of 
mercur}^, the quantity of heat in the enterine steam will be 653 units, and 
that which it has at the moment of its condensation 619, The beat util- 
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ized will be 34 units, or a little more than ^^th of the heat given to the 
boiler. 

A larger portion of the heat may be utilized in mechanical work, either bj 
overheating the steam before its entrance into the machine, or by lower- 
ing as much as possible the temperature of the condenser. But this latter 
means is hard to realize in practice; it would moreover require a consid- 
erable increase in the quantity of cold water necessary for effecting the 
condensation, which wastes power, and the boiler can only be fed by 
water which is but little heated. We shall attain the same end more 
easily by expanding the steam to a less degree in the machine, and con- 
densing the steam by the injection of a very volatile liquid, such as chlo- 
roform or ether. The heat which the steam has at the moment of this 
condensation, and of which but a very small part would have been trans- 
formed into mechanical work, passes mto the more volatile liquid, which 
it transforms into vapor of high pressure. By passing this vapor into a 
second machine, where it expands to the elastic force to which the injec- 
tion water can practically reduce the condenser, a part of the heat is 
transformed into mechanical work; and a calculation founded on the nu- 
merical data of my experiments, shows that this quantity is much greater 
than could have been obtained by the further expansion of steam in the 
first machine. In this way can be perfectly explained, the economical 
result obtained from two connected machines, the one working with 
water, the other with ether or chloroform, on which experiments have 
been recently made. 

In the air engines, where the motive force is produced by the dilatation 
which heat produces upon the gas in the machine, or by the increase 
which it produces in its elastic force, the work done at each stroke of the 

Eiston will always be proportional to the difierence of the quantities of 
eat in the air entering and leaving; that is, to the loss of heat by the air 
in traversing the machine. But as, in the Ericsson system, the heat which 
the air gives out, is ^ven up to bodies from which the entering air 
takes it again, and bnngs it back to the machine, we see that, theoreti- 
cally, all the heat expended is utilized for mechanical work; whilst in 
the best steam engine, the heat utilized in mechanical work is not the 
j'^th part of the heat expended. Be it observed here, that I neglect all 
the extraneous sources of loss,'as well as the mechanical or practical ob- 
stacles which may present themselves in the application of the principle. 
MM. Joule, Thomson, and Rankine, in England, and MM. Mayer 
and Clausius, in Germany, starting frequently from different points of 
view, have developed analytically this mechanical theory of heat, and 
have sought to deduce from it the laws of all the phenomena relative to 
elastic fluids. For my own part, I have for a long time expressed in my 
courses of lectures, analogous ideas, to which I had been led by my ex- 
peritnental labors upon elastic fluids. In these researches, I in fact met 
anomalies which appeared to me inexplicable in the theories before ad- 
mitted. To give an idea of them, I will cite some of the most simple ex- 
amples. 

First Example, — 1st, A mass of gas under a pressure of 10 atmos- 
pheres, enclosed in a space the capacity of which is suddenly doubled; 
the pressure descends to 5 atmospheres. 
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2d) Two reserroirs of equal capacity are placed in the same calorime- 
ter; tiie one is filled with a gas under 10 atmospheres^ the second has a 
complete vacuum. The communication between the two reservoirs is 
suddenly opened; the gas expands into double its volume, and the pres- 
sure is also reduced to 5 atmospheres. 

Thus in the two experiments the initial and final conditions of the gas 
are the same; but this identity of conditions is accompanied by very dif- 
ferent calorific results; for, whilst in the first case a considerable cooling 
is observed, in the second the calorimeter shows not the least change of 
temperature. 

SecoTid Example, — 1st, A mass of sas traverses, under atmospheric 
pressure, a worm, in which it is heated to 100"* Cent.; then, a calorime- 
ter, whose initial temperature is 0^. It raises the temperature of the calo- 
rimeter i^. 

2d, The same mass of gas traverses, under the pressure of 10 atmos- 
pheres, the worm, in which it is heated to lOO'', then the calorimeter at 
0^ under the same pressure; it raises the temperature of the calorimeter 
t^^y and experiment shows that t and t^ are but slightly different. 

3d, The same mass of gas under the pressure of 10 atmospheres, tra- 
verses the worm, in which it is heated to 100°; but when it arrives at 
the orifice of the calorimeter at 0°, or to any point of its course, the gas 
dilates, and descends to the pressure of the atmosphere; so that it issues 
from the calorimeter in equihbrium of temperature with it, and in equili- 
brium of pressure with the surrounding atmosphere. An elevation of tem- 
perature V^ is observed in the calorimeter. 

. According to the theories formerly admitted, the quantity of heat 
abandoned by the gas in experiment No. 3, ought to be equal to that of 
No. 2, diminished by the quantity of heat which has been absorbed by 
the gas during the enormous dilatation which it has undergone. On the 
contrary, experiment shows a higher value for t^^ than for f and /. I 
might multiply these citations, but I should anticipate what I have here- 
after to say. I reserve the farther elucidation until 1 shall publish together 
the experiments which I have made on the compression and dilatation of 



However, the examples which I have just cited suffice to show how 
careful we must be in die conclusions to be drawn from the experiments 
in which elastic fluids are in motion, undergo changes of elasticity, and 
perform mechanical work often difficult to appreciate; for the calorific 
effects produced depend in great part upon the order and manner in 
which these changes have taken place. 

Unhappily, if it is easy to announce vaguely a physical theory, it is 
very difficult to specify it with precision, so as not only to connect with 
it all the facts known to science, but also to deduce from it those which 
have heretofore escaped observation. The theory of luminous undula- 
tions, as it was established heretofore by Fresnel, presents the only ex- 
ample heretofore known in physics. The expression in equations, of the 
problems of heat looked upon in a mechanical point of view, leads, like 
all analogous problems, to an equation of partial differences of the second 
order, between several variables which are unknown functions of each 
other. These functions represent the true elementary physical laws which 

3» 
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must be, known in order to hare the complete solution of the problem. 
The integration of the equation introduces arbitrary functions, the nature 
of which we must seek to discover by comparing the results ^ven by the 
equation with those which direct experiments give, and with the laws 
derived from those experiments. Unhappily, in experiments on heat, 
direct experiments are rarely applicable to simple phenomena; generally, 
they attack complex questions, which depend on several of these laws at 
a time, and most frequently it is difficult to assign the part which belongs 
to each of them. The experimenter must theii endeavor to modify the 
circumstances under which he operates, so as to vary as far as possible 
in the respective experiments, the parts which belong to each of the ele- 
mentary phenomena, and to the law which expresses it. He will thus 
obtain equations of condition which may be of great aid for the discovery 
of a general theory; for this, whatever it may be, must always satisfy 
these equations. 

This is the manner in which I have directed my researches, and I 
have always endeavored to define in the most precise way the conditions 
under which I was working, so that my experiments might be of service, 
whatever theory might finaUv prevail. 

I published in 1S47, the first part of my researches; they compose the 
second volume of the Memoirs of the Academy {of Sciences of Paris). 
Since that date I have not ceased to pursue them; but the experiments 
which they reauired were so numerous, the numerical calculations so 
long and troublesome, that it would have been impossible for me to have 
executed them, if I bad been left to my own individual efforts. I have 
been powerfully seconded by M. Izarn, who had already lent me his as- 
sistance for the first part of my work, and by a young Engineer of Mines, 
M. Descos, whom the Minister of Public Works has kindly appointed 
my assistant for the last two years, in order to hasten the conclusion of 
my work. Let me be permitted thus publicly to express my thanks for 
the indefati^ble zeal with which they have seconded me. 

The subjects to which my new experiments have been directed are 
the following: 

1st, The relations which exist between the temperatures and the elas- 
tic forces of a great number of saturated vapors; from the feeblest pres- 
sures up to 12 atmospheres. 

2d, The elastic forces of these same vapors, saturated or not, in the 



3d, The elastic forces at saturation of the vapors produced by mixed 
liquids. 

4th, The latent heat of these vapors under diflerent pressures, from the 
feeblest up to those of 8 or 10 atmospheres. 

5th, The latent heats of vaporization of the same substances, in gases. 

6th, The specific heats of permanent gases and vapors under di&rent 
pressures. 

7th, The quantities of heat absorbed and disengaged by the compres- 
sion and dilatation of gases, whether this dilatation takes place in a space 
whose capacity is augmented, or whether it takes place through a capil* 
lary opening in a thin wall, or by a long capillary tube. 

8th, The quantities of heat absorbed by the gas when it produces. 
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during its expansion, a motive force which is altogether consumed in the 
interior of the calorimeter, or is principally utilized elsewhere. 

9th, And finally, the densities of saturated vapors under diflerent 
pressures. 

The experiments which have reference to these different questions, 
with the exception of the last one, are now nearly finished. But as much 
time will still be required to put them in order, and discuss them widi 
the proper care, I propose to present the general results, successively, to 
the Academy, while awaiting the time when I can publish them together. 

I will present at present my researches on the calorific capacities of 
elastic fluids. 

7%6 Capacities for Heat of Elastic Fluids. 

The specific heat of elastic fluids may be defined in two diflerent ways; 
in the nrst, the specific heat of an elastic fluid is the quantity of heat 
which must be given to a gas to raise its temperature from 0^ to 1^ 
(Cent.), allowing it to dilate freely, so as to preserve a constant elasticity; 
in the second, it is the quantity of heat which must be given to it, to 
raise its temperature from 0° to 1^, forcing it to keep its volume, its 
elastic force increasing. 

The first of these has been called the specific heat of a gas under con* 
stant pressure; the second, specific heat of a gas under constant volume. 
The first definition, only, qoincides with that which has been admitted 
for the capacity for heat of solid and liquid bodies; it is also the only one 
which has heretofore lent itself to direct experimental demonstration. 

A great number of physicists have employed themselves during the 
last centurv, in the exaniination of the specific heats of elastic fluids; 
Crawford, Lavoisier and Laplace, Dalton, Clement and Desormes, De 
la Roche and Berard, Haycrafil, Gay-Lussac, Dulong, de la Rive, and 
Marcet, have successively published researches on this subject. The 
OTeater part of these physicists have sought to demonstrate experimental- 
ly certain laws to which they had been led by the ideas which they had 
formed it priori as to the constitution of elastic fluids. They have applied 
themselves less to determine the numerical values of the calorific capaci- 
ties of the diflerent gases in relation to that of liquid water generally 
taken as unity, than to look for the simple relations which they supposed 
must exist among themselves. The conclusions to which they have come 
are g^enerally very erroneous. 

'Ae work of De la Roche and Berard, which was crowned by the Aca- 
demy in 1813, is still the most complete on this subject, and the one 
whose results difier the least from the truth. This superiority is caused 
not only by the extreme care which these skilful experimenters exercised 
in their experiments, but also by the direct method which they followed; 
whilst the greater parrof the other physicists had recourse to indirect me- 
thods, in which the element they sought, exercised frequently but a very 
feeble influence. 

The general conclusions which De la Roche and Berard drew from 
their labors were as follows : 

1. The specific heats of the gases are not the same for all, whether we 
consider them in reference to volumes or to weights. 
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2. The capacity for heat of atmospheric air (that of water = 1 ) is 0*2669; 
that of the vapor of water 0-8470. 

3. The specific heat of equal volumes of atmospheric air increases with 
the density, but in a less rapid progression. The ratio of the pressures 

being jTg^g* that of the specific heats is j:^^- 

4. 'De la Roche and Berard admit, on theoretic considerations, and 
resting moreover on direct experiments of Gay-Lussac, that the specific 
heat of the gas increases rapidly with the temperature. 

These are the most precise notions on the specific heat of gases which 
we at present possess, and which are generally admitted by physicists. 
The limits within which I am obliged to confine myself in the present 
extract, prevent me from discussing the methods which have been adopt- 
ed by my predecessors, or to explain those which I have myself followed. 
1 will merely say that I have met, in this kind of researches, great diffi- 
culties, not only in the experiments, but also in point of theory; the con- 
siderations which I have mentioned at the commencement of this article, 
will render them easily understood. Thus, although my first experiments 
are fifteen years old, and although I announced them at that epoch in the 
Memoirs on the specific heats of solids and liquids, it is only after using 
the most various methods, and after having forced the elements of their 
correction in opposite directions, that I now, with confidence, present my 
results to the Academy. 

According to my experiments, the specific heat of air compared with 
that of water, is 

Between — 30® and + 10° (Cent.) 0-2377 
•* + 10® « 100® . 0-2379 
" 100« « 226® . 0-2376 

Thus, contrary to the experiments of Gay-Lussac, the specific heat of 
air does not vary sensibly with the temperature. Experiments made upon 
some other permanent gases led to a similar conclusion. 

In experiments made upon atmospheric air, under pressures varying 
''from 1 to 10 atmospheres, I found no sensible difiference between the 

Quantities of heat which the same mass of gas abandons in cooling, 
irough the same number of degrees. Thus, in contradiction to the expe- 
riments of De la Roche and Berard, who found a very notable difference 
for pressures varying only from 1 to 1*3 atmospheres; the specific heat of 
the same mass of gas is independent of its density. Experiments made 
upon several other gases led me to analogous conclusions, I nevertheless 
present this law with some reserve; I cannot yet decide whether the capa- 
city for heat under difierent pressures is absolutely constant, or whether 
it undergoes a very slight variation; because my experiments, perhaps, 
require a sliorht correction for the state of motion in which the gas was. 

The specific heat 0*237 of the air, compared with water, is notably 
smaller than the number 0*2669, admitted by De la Roche and Berard; 
it is derived from more than a hundred determinations made under diflfer- 
ent conditions. 
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llie other elastic fluids whose specific heat I have determined are : 



Simple GaacB. 

Oxygen, 

Azote, (Nitrogen,) 

Hydrogen, 

Chlorine, 

Bromine, 

In casting the eyes over this table, it is immediately remarked that the 
specific heats of equal volumes of oxygen, azote, and hydrogen, differ 
very little from each other; so that we would be led to admit that the spe- 
cific heat of the simple gases is the same, when these gases are taken 
under the same volume and at the same pressure. But for chlorine and 
bromine, numbers have been found nearly equal to each other, but much 
greater thai> those which were obtained for the other simple gases. 



Specific 


Heats. 




By Weight. 

0-2182 
0:2440 
8-4046 
0*1214 
0-05518 


By Votome. 

0-2412 
0-2370 
0-2356 
0-2962 
0-2992 


Bensitiei 

1-1056 

0-9713 

0-0692 

2-44 

6-39 





apound Gases. 


Specific 


Heats. 




Cor 


By Weight 


By Volume. 


Densitie 


Protoxide of Azote, 


0-2238 


0-3413 


1-5250 


Deutoxide *' 


0-2315 


0-2406 


10390 


Oxide of Carbon, 


0*2479 


0-2399 


0-9674 


Carbonic Acid, 


0-2164 


0-3308 


1-5290 


Sulphurct of Carbon, 


0-1575 


0-4146 


2-6325 


Sulphi 


irons Acid, 


0-1553 


0-3489 


2-2470 


Chlorhydric « 


.0-1845 


0-2302 


1-2474 


Sulphydric " 


0-2423 


0-2886 


1-1912 


Ammonia (Gas,) 


0-5080 


0-2994 


0-5894 


Protocarbnret of Hydrogen, 


0-5929 


0-3277 


0-5527 


Bicarburet of Hydregen, 


0-3694 


0-3572 


0-9672 


Vapor 


of Water, 


0.4750 


0-2950 


0-6210 


*« 


Alcohol, 


0-4613 


0-7171 


1-5890 


M 


Ether, 


0-4810 


1-2206 


2-5563 


U 


Chlorhydric Ether, 


0-2737 


0-6117 


2*2350 


M 


Bromhydric " 


0-1816 


0-6777 


3-7316 


« 


Sulphydric " 


0-4005 


1-2568 


8-1380 


«( 


Cyanhydric « 


0-4255 


0-8293 


1-9021 


i< 


Chloroform 


0-1668 


0-8310 


5-30 


U 


Dutch liquid 


0-2293 


0-7911 


3-45 


M 


Acetic ether 


0-4008 


1-2184 


3-04 


U 


Acetone 


0-4125 


0-8341 


2*022 


M 


Benzine 


0-3754 


1-0114 


2-6943 


« 


Essence of turpentine 0-506 1 


2-3776 


4-6978 


U 


Chloride of phosphorus 0-1346 


06386 


4-7445 


« 


" Arsenic 


0-1122 


0-7013 


6-2510 


(( 


« Silicium 


0-1329 


0-7788 


5-86 


M 


" Tin 


0-0939 


0-8639 


9-2 


<( 


*" Titaniam 


0*1263 


0-8634 


6-836 



The specific heat which I have determined for the vapor of water, by 
a great number of experiments, is 0*475; it is only about one-half of that 
found by De la Roche and Berard. It is very remarkable that the specific 
heat of the vapor of water is very nearly equal to that of ice, or solid 
water, and only one-half of that of liquid water. — CompUs Rendus de 
VAcadmie des Sciences de Paris^ 18 JhrU^ 1853, p. 676. 
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On the Composilion of the Substances employed by the Chinese in the De* 
coratUm of Porcelain. By MM. Ebelmen and Salvetat.* 

(Continued from Vol. zxv^ page 411.) , « 

2. On the Bough and Prepared Colors. ' 

The collections of colors examined by the authors nearly always contain 
the colors both in the rough state and mechanically prepared and fit for use. 
This mechanical preparation is sometimes the only difference between the 
rough and prepared colors; in other cases, during the trituration of the 
substance, a portion of yuen-feng or sy-chy-mo is adc^ed to it; the former 
when it is desired to render the color more fusible, the latter to produce 
a contrary effect. 

The rough colors are generally irregular glassy fragments, sometimes 
transparent, sometimes opake. They have all the same color if the color 
be simple, but possess a varied coloration if the color can only be produ- 
ced by the mixture of two or more different colors. The proportions in 
which yuen-feng is added to those colors which require its addition, are very 
various even for the same color. This must, in fact, be the case in a 
country where all the primitive colors coming from distant districts can- 
not be prepared by the same manufacturer, and where the temperature 
to which the paintings are exposed depends entirely on the will of the 
decorator. 

The following may be said of the Chinese porcelain colors in general. 
They are very slowljr dissolved in cold, but readiljr in hot acids. The 
solutions contain oxide of lead, alkali, and the coloring oxide. Silica is 
separated, which, if muriatic or nitromuriatic acids have been employed, 
is mixed with chloride of lead. The readiness with which they are dis- 
solved varies according to the nature of the coloring oxide. 

Moist air acts slowly upon these colors when reduced to a fine powder; 
by the action of the atmospheric carbonic acid, carbonate of lead is formed, 
which is dissolved with effervescence by diluted nitric acid. 

1. Whites. 

The Chinese have several kinds of whites, which are distinguished un- 
der the denomination of first, second, and third quality, accordmg to 
their beauty. The authors have examined the following kinds, contain- 
ed in the collection at Sevres: — 

Po'ly-pi^ literally glass- white of first quality. 

Chcmg'pe^ white of second quality. 

PoU'piy white of third quality. 

The other rough {seng) and pulverized {si) whites appeared to possess 
exactly the same properties as the above, and were therefore not analyzed 
by the authors. They are — 

Chang-yan-pe^ superior European white. 

Sue-pej snow-white of third quality. 

Yan-^ue-pij European moon-wbite. 

The last mentioned, which is a white with a slight greenish tinge, is a 
* From the London Chemical Gaxette, No. 348. 
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mixture of one of the preceding whites with one of the transparent greens, 
which will be hereafter referred to. 

Seng-ffhly-pij or white of the first quality, requiring no addition of 
yuen-feng. — This white consists of fragments of various kinds, some 
opake, others opaline, and others of a grayish bullate appearance. All 
give a colorless powder. The opacity arises from arsenic acid. Analysis 
gave— 



Moifltiue, 






0-40 


Silica, 






. 37-00 


Oxide of lead, . 






44-39 


Araenic add, 






. 0-00 


Alumina, 






0-87 


Oxide of iron, 






. 0-38 


Lime, . 






0-76 


Magnesia, 






• traces 


Potaah, 






9*50 


Soda, 






. 0-05 


Oxide of copper, 




* . 


traces 



Seng'Chang'piy or white of second quality, not requiring yuen-feng. — 
It has the same appearance as the preceding, and gave the same elements, 
but in different proportions. Analysis gave — 



Hamidity, 


, 




0-60 


Silica and oxide of tin. 




• 87*ftO 


Oxide of lekd, . 






60-94 


Arsenic acid, 


• . 




. 6-00 


Alamina, 






0-16 


Oxide of iron, 


. . 




» 0-30 


Lime, . • 






0-60 


Magnesia, 


» • 




t traces 


Potash, . 






3-43 


Soda, 


• • 




. 0-34 


Oxide of copper, . 






traces 



This composition differs greatly from the preceding. The proportion 
of alkali is only a third of that in the po-ly-pi white. The difference how- 
ever would probably be less if the color were homogeneous; but the substance 
consists of various fragments, some of which are opake and appear to be 
richer in lead; the others grayish, and probably containing no arsenic 
acid. 

Seng-pou-pcy or white of third ouality. — For use, 1 lb. of it is mixed 
with 12 oz. otyuen-feng. This also contains the opake and opalescent 
masses described above as constituting the po-ly-pe; but they are here 
intimately mixed with a grayish sandy substance, which appears to be 
the powder of the stone sy^chy-mOy previously mentioned. 

The opake fragments contained arsenic acid and 38 per cent, of silica, 
which agrees with the quantitjr contained in the pchly-pi and chang'pi 
whites. The grayish powder, isolated as completely as possible from the 
opake fragments, was analyzed separateljr by the same processes as those 
followed m the treatment of the other whites. The analysis gave — 
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Humidxtyf • 

Silica, . . 

Oxide of lead, 

Arsenic acid, • » 

Alamina, • 

Oxide of iron, • • 

Lime, 

Potaah, 

8oda, 

Oxide of copper, 

Th« composition of the gray powder explains perfectly the custom de« 
scribed by Father Ly, of adding 12 parts of white lead to 16 parts of the 
compound which he cdMspou-pe. 

la'piy or ivory white, literally tooth white. — The collection of Chinese 
colors brought by M. Itiet contains a specimen of white completely pre- 
pared for painting. The authors have analyzed this white. It contains 
the same constituents as the preceding, except that the alkali is in part re- 
placed by oxide of lead. The composition of this color, which effervesces 
a little of nitric acid, i3 as follows: — 





» 1 






0S5 




• 


• 




70-60 
23-70 




. 


• 




1-60 
0*43 


• 1 


• 


• 




0-35 
0-23 




• 


"• 




400 
traces 




• 


• 




traces 



Water and carbonic acid, 

Silica, - 

Oxide of lead. 

Arsenic acid, • 

Oxide of iron, 

Lime and magnesia, . 

Potash and soda, . 



0-40 
36-00 
54-00 
. 5-60 

0-80 
. 1-20 

2.00 



Arsenic acid appears therefore to be a most important agent in render- 
ing the Chinese colors opake. It would however be a mistake to suppose 
that the use and properties of oxide of tin are unknown to these people. 
The authors think that several of the numerous whites, forming part of the 
collection formed by Mr. Rutherford Alcock, owe their great opacity to 
tin. They have found the following composition for the white enamel 
of a vase of Chinese manufacture: — 



Silica, 

Oxide of lead, 
Oxide of copper, 
Oxide of tin. 
Potash and loss, 



. 38.00 

61-00 

traces 

10.41 

0-59 



The collection of colors recently sent from China to the Musee Ceram- 
ique by Mr. Rutherford Alcock, contains several specimens of the above 
described whites. One of these, it is said, requires an addition of 8§oz., 
another of 4^^, and a third of 2J oz. otyuerirjeng to 1| lb. of color. These 
various additions correspond with the different fusibilities of the primitive 
color. 

To be Continued. 



Chi Iron, and some Improvements in its Manufacture. By Mr. J. D. 
MoRBiEs Stirling.* 

The following remarks will but slightly touch on the ores, chemical 
composition, and general manufacture of iron; these subjects being greatly 
too important to be treated of in a communication like the present, and 
* Fxom the London Artizan, April, 1852. 
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requiring mach more research and time than the writer can at present de« 
vote, even did he feel himself qualified to undertake the task. 

It is most desirable that these subjects should be thoroughly studied, as 
we are certainly more ignorant of the nature and qualities of iron, and of 
the differences produced by slight modifications in the mode of manufac- 
ture, by varieties of fuel, ores, fluxes, &c., than we are of the nature of 
any other article of manufacture; and it is to be regretted that, in a dis- 
trict like this, where iron manufacture is all-important, so little has as yet 
been done to elucidate the theory and to improve ( on scientific and un- 
erring grounds) the general make of iron, which the writer believes is 
only to be accomplished by our becoming thoroughly acquainted, as well 
with the chemical constituents of the various ores, fluxes, &c., as with 
the changes which these undergo in the various processes of calcining, 
smelting, refining, and puddling. To do this is probably not in the power 
of those actively engaged in the making of iron, as their other pursuits 
would materially interfere with the carrying out the necessarily loiig 
series of experiments which would be requisite; and, even could such 
time be devoted to the pursuit, then we should only have, in all proba- 
bility, the results of trials made in one district. 

There is no doubt that many most valuable improvements have been 
introduced (more especially of late years) by ironmasters and others con- 
nected with the iron trade; but these have chiefly had reference to the 
later stages and finishing processes in iron making, and to the machinery 
connected with these processes. Of the chemistry of the blast-furnace, 
of the changes produced by the process of refining, and in puddling, we 
are still ignorant. Having devoted a good deal of time to this subject, 
the writer may be allowed to say, that the more he has studied it, and 
the more he has seen of iron-making, the more convinced he is of our 
ignoraneej and it is to be hoped that some steps will be taken to improve 
our knowledge, and render the various processes certain and econo- 
mical. 

The improvements in iron manufacture which are touched on in the 
following remarks are not of the nature of those alluded to above; they 
are of an inferior class, and should properly be called improvements in 
iron, or in the manufacture of certain kinds of iron for certain purposes. 
It will be unnecessary to enter minutely into the various processes for con- 
verting the iron ore into cast and malleable iron, or to describe at length 
the various materials used. 

The chief varieties of iron ore which are used in this country are the 
clay-band, the black-band, and the hematite. From the hematite the 
purest pig iron and strongest bar iron are said to be made; and from 
clay-band a stronger malleable iron is generally supposed to be obtained 
than from the black-band; but the various qualities can be altered by the 
judicious ironmaster, and malleable iron of as good quality can be pro- 
duced from black-band as from the hematite or clay-band. The writer 
does not here allude to improvement of quality by mixing diflerent ores 
(by which it is well known the bad qualities of some descriptions are en- 
tirely removed), but to the skilful treatment of one or more ores of a some- 
what similar character. 

The first stage in the manufacture of iron is the conversion of the ore 
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into cast iron, which is accomplished in varioas ways« la Great Britain, 
the ore, after being calcined, if necessary, is introduced, with layers of 
coal or coke and a flux (usually a carbonate of lime), into a large furnace, ' 
and a strong blast (either hot or cold) is urged through the previously 
kindled mass, to accelerate the combustion of the fuel, and the conver- 
sion and fusion of the metal, which is usually tapped from the furnace 
once in the twelve hours, and run into pigs or ingots, which go by the' 
name of "hot or cold blast iron," according to the nature of the blast em- 
ployed. The subdivisions of both these sorts of iron are the same, viz., 
Nos. 1, 2, and 3, when for foundry purposes, and forge or white iron, 
when intended for being converted into malleable iron; these numbers 
and qualities of iron are supposed to differ from each other in the quantity 
of carbon contained in each, although this is doubted by many eminent 
chemists. -No. l,is certainly darker, softer, and more corbonaceous- 
looking than the other numbers, and forge or white iron appears to con- 
tain much less carbon than anv iron intended for foundry purposes; but, 
as we see a similar efiect produced on foundry iron by rapid chilling to 
that produced in forge iron by the supposed abstraction of carbon, it wiU, 
perhaps, be more readily admitted that color is not a test (or at least not 
a certain one) of the quantity of carbon which iron contains. 

It may be here remarked, that the Nos. 1, 2 and 3 give no real idea of 
the nature of the iron; they are relatively comparative, and only indicate 
the differences between cast iron of the same district and make; thus, what 
is called No, 1 in Wales resembles hard No. 2 in Scotland, and corres- 
ponds to StaflTordshire No. 2 (average); Welsh No. 2 is fully as hard as 
Staffordshire No. 3, or Scotch No. 4 (a brand), intermediate between 
No. 3 and forge iron. As a general rule, Nos. 1 and 2 are adapted for 
small castings, Nos. 2 and 3 mixed^ for medium castings, and No. 3, or 
3 and 4 in Scotland, or 3 in England, for heavy castings; but the mixtures 
of Welsh and Scotch, or of Staffordshire, Welsh, and Scotch, are found 
to make stronger and better castings than those made from one sort of 
iron. 

This mode of producing strong castings has been long practised, and 
is in many places convenient; and the increase of strength is no doubt sa- 
tisfactory; but there is still a want of uniformity in result, and an occasional 
difficulty in keeping to the proportions, and even in obtaining the brands 
specified by the engineer or architect, or chosen by the founder on his 
own experience. 

It seemed to the writer very desirable, therefore, to obtain, if possible, 
a kind of iron which should be either uniform and constant in its strength, 
or, at least, not under a certain standard, and, after numerous experiments 
and trials, he attained this object by making certain mixtures of cast and 
wrought iron, which have been called ''toughened cast iron." 

Allusion has already been made to the different numbers of cast iron, 
and to their qualities; and it ought further to be stated, that No. 1 is con- 
sidered the weakest, and No. 3 the strongest. To render these uniform 
in strength, and at the same time to equalize that qfcast iron from differ- 
.ent districts, it is only necessary to vary the quantity of wrought iron in- 
troduced, by which means all other mixture is avoided, and so much 
greater strength insured, as to allow a margin for considerable variation 
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in strength, from an accidental defect, as well as for a diminution in weighty 
taking the averages of the toughened cast iron and of the best mixtures. 

Transverse strength of bars, 1 inch square, ^feet 6 inches between supports,* 

Cost fron, average breaking weight 436 lbs. 

Toughened cast iron, ditto . • . . • • 733 ** 

Tensile strength,* 

Cast iron, average breaking weight 7*036 tons. 

Toughened cast iron, ditto 11*790 " 

Crushing strength,* 

Cast iioDt average crushing weight 38*683 tons. 

Toughened cast iron, ditto 59*522 *' 

To render the above more intelligible, the proportions are given below, 
which have been found to bring very soft Scotch (No. 1 hot-blast) and 
very hard Welsh (No. 2 cold-blast) to nearly the same strength. 

Scotch, No. 1, hot-blast, breaking, wheA unmixed, at . . 430 lbs. 
With a mixture of 33 per cent, of wrought iron scrap, broke at • 713 ** 
The same Scotch iron as the first, with only 20 per cent, of mallea- 
ble scrap, broke at about 620 << 

Showing a deficiency in the quantity of the scrap. 

Welsh, No. 2, cold-blast, breaking when unmixed, at . . • 440 ** 

With a mixture of 10 per cent, of wrought iron scrap, broke at . 689 " 

The results obtained by Mr. Hodgkipson are very favorable, as shown 
in the following table, where the breaking weights of common cast iron 
and toughenened cast iron are given, from the report of the commissioners 
appointed to inquire into the strength of iron. 

Table of Comparative Strength qf Cast Iron. 



Description of Iron Bars, all two inches 
square. 


IVansYerse 

Breaking Load 

in Centre. 


Tensile 
Breaking 
Strength. 


Crushing 
Strength. 


Toughened cast iron, with 20 per cent ) 
wrought scrap .... J 


lbs. 
2174 


Tons per inch. 
11-50 


Tons per inch. 
64-64 


Low Moor, No. 1 .... 

Blaenavon, No. 2 

Warrington best gun mixture . 


1207 
1220 
1376 


6-67 
7-46 


27-00 
549-11 
I 30-50 



Comparative trials, on a larger scale, made by Mr. Owen (by command 
of the Admiralty), give equally satisfactory results. Tensile strength, ac- 
cording to Mr. Owen, 12-50 tons. 

Since these experiments and trials were made, the toughened cast iron 
has been successfully used in the construction of several public works^ 
Windsor bridges, Chelsea Bridge, Yarmouth Bridge, &c., &c.; and it may 
be mentioned that, by being allowed to reduce the scantling in propor- 
tion to the increased strength gained by employing the toughened cast 
iron, the contractors for the heavy castings of the Manchester viaduct 
were enabled profitably toJul/U their contract, whereas, had they used 

* The averages of the transverse and tensUe strength are from the experiments of Mr. 
Hodgkinson, in the government report and elsewhere, and other experimenters; Mr. Hodg- 
kinson b the sole authority for the resistance of crushing force. 
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common iron, and been confined to the specification, they would have 
been heavy losers. 

For shafting, rolls, pinions, cog wheels, cast iron railway-carriage ' 
wheels, cylinders, and other castings where strength and closepess of tex- 
ture are desirable, the toughened cast iron will be found most useful; also, 
cast iron, which will not chill in its unmixed state, readily chills with 
less loss of strength than usual, when mixed in proper proportions with 
malleable iron. 

To insure that the proper proportion of malleable iron is contained in 
each pig, and also to render uie mixture more easily conveyed from place 
to place, the writer prefers making the mixture at the blast-furnace; and 
this is done by distributing the proper weight of malleable scrap in the 
moulds into which the melted iron is to be run. It is thus firmly fixed, 
and melts more easily and regularly with the cast iron in the cupola or 
other furnace, the cast and wrought iron heating gradually to the melting 
point of the former, when the wrought iron is easily acted upon, and 
fluxed by the cast iron. 

The process of converting cast into malleable iron is much more varied 
than that of convening the ore into cast iron. In some districts a great 

r proportion of the cast iron is refined previous to its conversion; in others 
ittle refined iron is used, and in some works cast iron is at once con-- 
verted into malleable iron; and this latter process seems to be gaining 
ground. 

Refining is, perhaps, the least understood, and the least capable of 
being explained, of any process connected with iron manufacture. The 
iron is kept in a fluid state in contact with carbonaceous matter ex- 
posed to a blast, and, although it would seem that by such means more 
carbon ought to be combined with the iron, experience shows that a great 
change is produced in the nature of the metal, and that, as far as we know, 
the quantiiy of carbon is diminished^ and the iron rendered more nearly 
akin to malleable iron, or at least so altered as to be more quickly convert- 
ed into it. 

Refining is an expensive process, great waste of material being unavoid- 
able, but it is still necessary for certain descriptions of iron, and the ex- 
pense is partly compensated by the greater quickness with which the con- 
version takes place in the puddling furnace. 

Puddling is the last and most important process in the conversion of 
cast into malleable iron. It is still an extremely rude one, and its theory 
is not understood; it consists in melting, in a peculiarly constructed air 
furnace, refined or cast iron, or a mixture of them, and, as soon as the 
fusion is complete, in continually stirring the melted metal till spied ar 
or granular particles show themselves. Previous to this the melted metal 
swells up, and what is technically called boils; gas is evolved, and this 
appears to be the period at which conversion commences: the solid par- 
ticles increase in quantity, and the whole mass acquires a semi-solidity; 
the workman keeps collecting the more solid portions and forming them 
into balls, which become larger and larger, until the whole of the mal- 
leable iron is collected, and nothing remains but what is called cinder, 
in a perfectly fluid state, which is afterwards removed from the furnace 
by tapping, and again used in certain proportions along with ore in re- 
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producing cast iron. On the removal of this cinder from the iron, by pud- 
dling, squeezing, and rolling, the quality of the resulting wrought iron 
very much depends. 

To avoid the process of refining, to shorten the process of puddling, 
and to improve the quality of the resulting wrought iron, are, undoubt- 
edly, most desirable. The writer has endeavored to accomplish this, 
and has reason to believe that partial success has atten(|ed his efforts. 
Instead of using refined iron, a mixture of wrought and cast iron (as al- 
ready described) is taken, and, after being* melted and run into pigs or 
slabs of the requisite size, it is puddled in the usual way,* and the process 
of puddling is found to be thus so shortened, as to allow of from one to 
two heats more being brought out, in the course of the twelve hours; the 
yield is greater, and the quality of the iron is much improved, as regards 
tibrousness and tensile strength, rendering such iron particularly well 
adapted for cable iron, tension bars, shaftings, axles, &c.,but not for the 
wearing surfaces of rails, nor for the tires of wheels. 

(To be Continued. 



. EkdrO'Tekgraphic Development * 

The extent of telegraphic communication completed and in operation 
throughout the world at the beginning of the present year may be estima- 
ted, as far as can be gathered from the returns, at nearly 40,000 miles. 
Of this amount there were nearly 4000 miles in Great Britain, of which 
100 miles only were underground, with about 400 or 500 miles in course 
of construction in England, Scotland, and Ireland, and as many more 
projected. In America there were 20,000 miles of telegraph completed 
and in operation, w*ith 10,000 more in process of construction, unitmg in 
one great network the principal cities of the United States, the Atlantic 
and Pacific Oceans, and the extreme boundaries of that extensive con- 
tinent. In ilurope there were about 11,000 or 12,000 miles of telegraph 
in operation, and as many more projected or in progress. In Germany 
there were 3000 miles completed, in Austria 3000, and in Prussia be- 
tween 3000 and 4000 miles. France, until lately in the rear of other 
nations, is now extending her telegraphic lines in all directions, her com- 
pleted mileage at the present moment being small compared with that of 
other countries, her principal communications being those between Lon- 
don and Paris, Strasburg, and Marseilles. Russia has just commenced 
her system of telegraphs between St. Petersburg, Mofcow, and Cracow, 
and the ports on the Baltic and Black Seas. In addition to her ex- 
isting line between Naples and Gaeta, Italy is continuing the Neapolitan 
line from Terracina to Rome, so as to connect with the lines of Upper 
Italy. Denmark has about 400 miles of telegraph; Belgium 500, and 
the Netherlands line has just been completed from Amsterdam to the 
Hague. About 4000 miles are about to be constructed in India. Switzer- 
land is introducing the instantaneous communicator, as well as other con- 
tinental cities, so that the only unsupplied portions that will soon present 
themselves on a telegraphic map of the world will be Australia, Africa, 
and China. — Advertiser. 

* From the London Mechanics' Magazine, January, 1853. 
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For the Journal of the Franklin Institute. 

Particulars of the Steamer Scm Francisco. 

Mw For*.— Hull by Wm. H. Webb; machinery by the Morgan Iron 
Works. The engines and boilers were designed by Mr. Miers Coryell, 
Engineer of the Morgan Iron Works. Intended service, Pacific Ocean. 

HuLi.<— Length on deck, . . 286 feet. 

Breadth of beam, • . . 41 " 

Depth of hold, . . . 16 " 

" " to spar deck, . . 24 " 

Length of engine and boiler space, 104 ft. by 15 ft. in width, including passages. 
Draft of water at pressure and revolutions, given below, 1 1 feet 6 inches. 

Area of immersed midship section at this draft, 443 square feet. 

Capacity of coal bunkers, in tons of coal, 500 
Draft of water at load line, . . . 13 feet 6 inches. 

Floor timbers at throats, moulded . . 16 " 

do. do. sided, . . 16 " 

Distance of frames apart at centres, . . 3 " 

Masts and rig, . . ' . Foretopsail schooner. 

K^roiKss. — Two inclined oscillating. 

Diameter of cylinders, . . .65 inches. 

Length of stroke, . . . ' 8 feet. 

Maximum revolutions per minute^ . 22 

BoiLEBs. — ^Two, round shell and drop fined. 

Length of boilera, . . 34 " 

Breadth of boilers, . . . 13 *' 6 inches. 

Height of boilers, exclusive of steam chimney, . 13 « 6 ** 

Number of furnaces, . . 4 

Length of grate bars, . . . 7 ** 

Number of flues, 24 

Internal diameter of flues, 1st range 16 inches, 2d range 21} inches, 

3d range 17} to 15 inches. 
Diameter of smoke pipes, (two,) . 4 feet 4 inches. 

Height of smoke pipes, . . . 30 " 

Maximum pressure of steam in pounds, . 20 • 

Description of coal, . Bituminous. 

Area of flue and fire surface in boilers, 6000 feet. 

Watir Wheels. — Feathering. 

Diameter, . . . 28 *' 

Length of blades, . . . 8 " 

Depth of blades, . 4 *< 

Number of blades, . 14 

Remarks. — The engines have two piston rods each, and connect to 
one crank pin, dispensing with the centre shaft; are on wrought iron 
frames. The air pumps are worked by an independent engine; Pirsson's 
fresh water condenser; air tight fire rooms. 



Roasting by Gas.* 

During the past week, two trials have been made on a large scale of 
practice, at Greenwich Hospital, under the direction of M. Soyer, the dis- 
tinguished professor of the gastronomic art, to ascertain the economy of 
roasting by gas. The experiments were made in the presence of the 

* From the London Mechanic's Magazine, March, 1853. 
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Governor, Sir C. Adam and lady, Sir J. Liddle, M. D., Lieutenant Rouse, 
General-Superintendent, Lieutenant Monk, and Messrs. Lee and Seville, 
Inspectors of Works; and the apparatus employed was one constructed by 
and under the patent of Messrs. Smith and Phillips, of Skinner street. 
Snow hill; which was noticed in No. 1473 of the Mechanic's Magazine, 

The first experiment took place on the 8th inst., when thirty-six legs of 
mutton, weighing together 288 lbs., or on an average 81bs. each, were 
roasted at a cost of fourteen pence. This result being conclusive on the 
general question of economy, it was determined to have a further trial, in 
urder to ascertain the merits of the principle in detail. 

The second experiment was tried accordingly on the 11th inst., on 
-which occasion equal weights of mutton were cooked; and the following 
results were obtained: — Twenty-three joints, weighing 184 lbs., were 
roasted at a cost of lO^d., with gas supplied at 4s. per 1000 feet. When 
cooked, the above weight of meat was found to weigh 145 lbs., dripping 
19 lbs., and gravy, or osmazome, 2f lbs.; thus showing the actual loss to 
be ISJ lbs. Twenty-three joints of mutton were also cooked in the usual 
way, as adopted at the Institution; namely, in one of the Count Rumford's 
ovens, hitherto considered the most economical. When put in they 
weighed 184 lbs., when done 132 lbs., dripping 18 lbs., gravy none; thus 
showing a loss of 34 lbs. The coke consumed in this oven was 102 lbs., 
coal 30 lbs. — thus proving the great economy of gas over the oven by a 
saving of 13 lbs. of meat, 1 lb. of dripping, 2i lbs. of gravy. The value 
of the saving is as follows: — Meat, at 6d. per pound, 6s. 6d.; dripping, 
at 5d. per pound, 5d.; and gravy, at Is. 6d. per pound, 4s. IJd.; making 
a total of lis. O^d. 

The saving in time and trouble appears still more remarkable; for the 
gas being lighted, the dome of the apparatus is opened, and the meat put 
into it, when it is again closed. M. Soyer and every body retires from the 
kitchen, which is locked up, and allowing two hours and twenty minutes 
for the cooking, it is found perfectly effected. All the authorities of the 
hospital present, and the connoisseurs, expressed themselves extremely 
well pleased^at these satisfactory results. 



For the Journal of the Franklin Institute. 

17. S. Screw Steamship Princeton. By B. F. Ishekwood, Chief Engineer 

U. S. Navy. 
Continued from Vol. xxt., page 385. 

ITie Screw as an Auxiliary, — ^In 1845, May 6th, the Princeton, cruising 
in company with the U. States first class corvettes Si. Marys and Saratoga, 
and the brig Porpoise, the former accounted an extraordinary fast sailer, 
made a trial for the purpose of ascertaining what pressure of steam, what 
number of revolutions of the screw, and what weight of coal would be 
required in addition to her sails, to beat her consorts. 

At 9 A. M., started fires in the furnaces and signalled the squadron to 
make sail. The St. Marys and Saratoga set royals and steering sails 
•low and aloft, both sides. At 10 h. 30 m., A. M., all the squadron 
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vrere ahead of the Princeton; at 10 h. 40 m., started the engines of the 
Princeton; at 11 hs., A. M., passed the Saratoga with 8 lbs. of steam, 
screw making 18 revolutions per minute. Overhauling the St. Marys^ 
she being four miles ahead; at 12, M. the St, Marys was between two 
and three miles ahead; at 1 h. 30 m., P. M, the Princeton hauled up to 
speak a ship about six miles distant; overhauled and spoke her, then kept 
away for the squadron, setting all the port steering sails. At 7 hs. 30 no. 
P. M., passed the Saratoga and Porpoise^ they being under a press of sail; 
at 8 hs. 30 m., P. M., passed the St. Marys^ she having shortened saiL 
The following table gives the absolute performance of the Princeton 
during this trial; the engines being much throttled : 





Steam pres- 
sure in boil, 
in lbs. per sq 
inch above 
atmosphere. 


Revolutions 


Pounds of 


Speed of the 


Slip of the 


Hours. 


of the 

screw per 

minute. 


anthracite 

coal burned 

per hour. 


vessel pr hr. 
in knots of 
6082} feet 


screw in 

per cent. 

of its 

speed. 


.. U 


8 


18 


4000 


5J 


0-17 


12 


6 


17i 


2000 


7 


26-00 


1 


5 


184 


900 


7 


18-24 


2 


5 


19 


900 


7 


I.V14 


3 


10 


26 


900 


5 


39-90 


4 


6 


21 


900 


6 


26-.59 


5 


6 


2U 


276 


8 


2500 


6 


5 


20 


276 


8 


25-00 


7 


13 


24 


400 


8 


4-17 


8 


8 


18i 


400 


8 


35-14 


9 


5 


19 


none. 


7 


1614 


10 


1 


15 


none. 


6 


4-17 


Means 


ci_j 


19-71 


?12J_ 


6-73 


0-42 



The above trial shows that from 9 A. M., when the engines were start- 
ed, the consumption of coal was 4 tons and 1992 pounds up to 10 P. M. 
When the fires were drawn, by which, with the aid of her sails, the Prince- 
ton was enabled to beat the squadron, the speed of the screw was on 
an average the same as the speed of the vessel, but (owing to the follow- 
ing current in the wake of the vessel) it was probably giving a considera- 
ble propulsive effect. 

On May 8th, 1845, a trial was made to ascertain whether the Princeton^ 
under sail, would, with the aid of her steam, beat the other ships of the 
squadron; and whether she could tow the brig Porpoise as fast as the others 
could sail, and at what consumption of fuel. And to determine, also, 
whether the St. Marys or Saratoga was the fastest sailer under the cir- 
cumstances, there being a good royal breeze and smooth water; course 
steered, W. by N.JN.; Wind, N. 

At 11 o'clock A. M., the St. Marys and Saratoga were abeam of each 
other; they made sail to royals and flying jib, starboard topmast and top- 
gallant steering sails; the Porpoise being a mile ahead and under all sail? 
The other ships being abeam of each other were ordered to make all sail, 
and proceed to Galveston, Texas, (about 650 miles distant,) as soon a$ 
" ie. The Princeton remained one mile behind the squadron, when 
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she made sail, and with 10 pounds of steam, 17^ revolutions of the screw 
per minute, and 900 pounds of coal per hour, easily beat them all; speed 

7 knots per hour; slip of screw, 25 per centum. On passing the Parpoisej 
she took a tow line from that vessel, and commenced the second trial of 
speed with the other ships. 

The Princeton took the Porpoise in tow at 12 hs. 30 m. P. M., the 
Princeton being under topgallant sails, starboard fore topmast and fore and 
main topgallant steering sails; the Porpoise was under same sail. The St, 
Marys was three miles ahead, and the Saratoga one mile and a-half 
ahead. At 1 h. 50 m. P. M., the Princeton was abeam the Saratoga; at 
3 bs. 35 m. P. M., the Princeton was abeam the St. Marys, the Saratoga 
being three miles astern and a mile and a half to leeward. At sundown 
the St. Marys was about five miles distant on the lee quarter; the Sara- 
toga about nine miles distant; the St. Marys about four miles ahead of 
the Saratoga. At daylight the St Marys was eight miles distant astern, 
' the Saratoga not in sight. At noon the St. Marys was twelve miles 
distant; at sundown out of sight. The mean performance during the 
towing of the Porpoise was as follows, viz: steam pressure in boilers, 
10*3 pounds per square inch above atmosphere; revolutions of the screw 
per minute 27*6; pounds of anthracite coal consumed per hour, 1656; 
speed of vessel per hour, 8*847 knots; slip of the screw, 0-36 percent.; 
maximum speed while towing, 10 knots; minimum speed while towing, 

8 knots per hour. 

On the 17th June, 1846, a short race was tried between the Princeton 
and the U. S. brig SomerSj a vessel considered to be a very fast sailer. 
The brig was under all sail, from royals to courses; the Princeton was 
under similar sail, except topgallants, royals, and flying jib. Both vessels 
were close hauled, and standmg on the same tack, separated by only a 
few hundred yards; the sea was perfectly smooth, and the wind a nne 
working topgallant breeze. 

After speaking the brig, she stood off under all sail; the Princeton then 
went off, set topgallant sail, and stood after her; by this time the brig was 
about 400 yards ahead; in 15 minutes the vessels were square abreast, 
the Princeton shooting ahead fast; when the race was discontinued, and 
the Princeton hauled up to cruise. During the race, the Princeton used 
the centre boiler only, there being neither steam nor fires on the two wing 
boilers; the steam pressure was 6 pounds per square inch in the boilers, 
cut off at Jd stroke from commencement; throttle ^'^d open; revolutions 
of the screw per minute, 17. Speed of the Princeton during the race, 8| 
knots per hour; during the last few minutes she was gaining on the brig 
at the rate of about 100 feet per minute. Draft of Princeton during race, 
15 feet 4 inches forward, and 18 feet 8 inches aft; slip of the screw, 60*85 
per centum; consuming at the rate of 400 pounds of anthracite per hour. 

The screw as an auxiliary, proved exceedingly efficient when the 
Princeton acted as a blockading vessel off the port of Vera Cruz during 
^e Mexican war. While thus employed, she would lay off and on some 
six miles distant from the city, under easy sail, with the fires banked in the 
furnaces of the centre boiler only, the steam stop valves being closed; 
with the wing boilers, about 6 lbs. of steam was kept on. When a ves- 
sel was descried, the fires in the centre boiler were spread, fresh coal 
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thrown on, and the fan blast started; in fifteen minutes the generation of 
steam would allow the use of the engines, and by the addition of a slight 
power from the screw to the sails, the speed would become sufficient to 
overhaul any vessel. In a calm or in a very light head wind, the steam from 
the centre boiler alone would supply the engines with 12 lbs. boiler pres- 
sure for 16^ revolutions of the screw; throttle, ^'^th open; cut off, |d stroke 
from commencement; back pressure in condenser, 3*2 lbs. pr sq. m; speed 
of vessel, 3f knots per hour; consumption of anthracite coal, 700 lbs. per 
hour, with the fan blast driven violently. During sixteen successive days 
the fires were thus kept banked on the centre boiler, spreading and using 
them occasionally when a chase hove in sight; there was consumed a totu 
of 32,960 lbs. of anthracite, or 2060 pounds per 24 hours. 

Under the above circumstances, in the month of June, 1846, off Vera 
Cruz, the temperatures of the wing boilers from radiation and leakage 
through the stop valves from the centre boiler, was 160^ F., and 140® F.; 
temperature of coal bunkers immediately over boilers, 104*^ F.; tempera- 
ture of engine room at 10 feet from front of boilers, 115® F.; temperature 
on deck averaged 90° F., of water, 80® F. The boilers were covered 
with one thickness of felt, on which was placed a sheet iron caang, over 
which came a wooden casing, covered in turn by a last one of sheet iron. 
The sides of the wing boilers formed the sides of the bunker, and the 
coal was thrown against them. 

TTie Princeton without steam, as a sailing vessel only. — The screw of 
the Princeton was fitted with a simple clutch coupling, which by a lever 
could be thrown in or out; when out, the screw revolved by the pressure 
of the water against it, caused by the progress of the vessel, and opposed 
much less resistance to the speed of the vessel when under sail alone 
than if it had been dragged in a fixed position. The Princeton frequently 
sailed in this manner, and the following table gives the performance : 

Performance of the U. S. Screw Steam ship Princeton under »ail aUme^ with the Screw 
uncoupled, and revolving in the water hy the progress of the vessel, embracing all 
the sailing found recorded in the Logs at the Navy Department, 



Number of hours. 


Speed of the 
vessel pr hr. 
in knots of 
60821 feet. 


WiKn. 


Direction. 


Kind. 


158 

99 

42 

203. 

211 

207 

153 

142 

24 


3-966 
5000 
5-454 
3-265 
5-794 
6-345 
4-606 
6-451 
7-417 


Forward the beam. 

it u 
(( u 

Abeam. 

It 

« 

Aft the beam. 

U M 
it U 


Light breeze. 
Moderate »' 
Fresh 
Light 

Moderate « 
Fresh « 
Light 

Moderate " 
Fresh 


Mean apeed under aail alone. 


5125 







The above table sufficiently explains itself, and it is only necessary to 
add that the maximum speeds under sail alone were as follows, viz: 212 
geographical miles made in 24 hours during August 3d, 1845, or 8-833 
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knots per baur . Course of vessel, S. W., wind E. and moderate, with 
9 smooth sea and all sail set. 

Daring 12 hours of July 25, 1847, made .122 geographical miles, or 
lOj knots per hour. Course of vessel, £. by S.; wind, a fresh breeze 
from southward and westward, with smooth sea and all sail set. 

During the 24 hours of July 29, 1847, made 221 geographical miles, 
or 9*21 knots per hour. Course of vessel, direction and strength of wind, 
sail,,sea, &c., same as on the 25th inst., immediately preceding. 

When the vessel was under sail alone, the screw being uncoupled and 
revolving by the pressure of the water, its revolutions, compared to the 
speed of the vessel, were for a mean of several thousand observations, as 
follows, viz: 

The Ericsson screw made 1'9700 revolutionjs per minute for each knot 
per hour of the vessel's speed. The Stevens screw made 2*2934 revo* 
lutions per minute for each knot per hour of the vessel's speed. Per unit 
of vessel's speed, therefore, the revolutions of the Ericsson and Stevens 
screws were in the ratio of 1*0000 to 1-1642. The pitches of these screws 
T^ere in the ratio of 1*0789 to 1*0000, or nearly in the inverse ratio of their 
revolutions. 

The screws would not revolve with a less speed of vessel than two 
knots per hour, but the ratio of their revolutions to the speed of the ves- 
sel was sensibly the same, whether that speed was 3 knots or 10 knots 
per hour. 

Taking the average speed of the vessel under sail alone, at 5*125 knots 
per hour, the revolutions of the Ericsson screw would be 10*0963 per 
minute, making its speed 3*486 knots per hour, at which rate the speed 
of the vessel would exceed it by 1*639 knots per hour, or the speed of the 
vessel would be greater than that of the screw by 47-00 per centum of 
the latter. 

Taking the speed of the vessel at the same, 5*125 knots per hour, the 
revolutions of the Stevens screw would be 11*7537 per minute, making 
its speed 3*761 knots per hour, at which rate the speed of the vessel 
vrould exceed it by 1*364 knots per hour, or the speed of the vessel 
would be greater than that of the screw by 36*27 per centum of the latter. 

It must, however, be considered that by the passage of the vessel 
through the water there is generated a following current of considerable 
speed, and that the speed of the screw under the above circumstances 
must be compared, not with the speed of the vessel through the water, 
but with that speed less tlie speed of the following current. The speed 
of this following current it is impossible to determine; but with hulls of 
good model at medium speeds, it may be estimated at about one-fifth the 
speed of vessel. If^ therefore, we make a deduction of one knot from 
the speed of vessel, (5*125 knots per hour,) it leaves a speed of 4*125 
knots of vessel to be compared with a speed of Ericsson's screw of 3*486 
knots per hour; and of Stevens* screw of 3*761 knots per hour; on which 
assumption the retardation of the vessel's speed would be equal to the 
effect of a power required to drag the Ericss'^n screw (not revolving) 
through the water at a rate of 0-639 knots per hour, and the Stevens 
screw at a rate of 0*364 knots per hour. The resistance of the screw 
thus dragged would not equal that of a disk of the same area, inas- 
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mach as the screw sarface is not placed at right angles, but obliquely 
to the direction of motion; and as the efTect of power on speed is as the 
cube root of that power, it will be perceived that the drag of the screw, 
or the retardation of the vessel's speed by it, must be very little indeed, 
))robabIy in the majority of cases not sensible to the log. In confirma- 
tion of this result, I find in Boume^s Treatise on the Screw Propeller^ page 
142, where the conclusions of the French experimenters on the screw 
vessel Pelican are cited, the following recommendations, viz: *^bat in 
the case of merchant vessels with auxiliary power, they recommend that 
the screw shall be made merely capable of revolving freely when disen- 
gaged from the engine, in the manner of a patent log. A screw thus 
fitted, will, they say, offer scarcely any obstruction to the progress of the 
vessel under sail, while it will possess advantages in strength and sim- 
plicity, such as would not be otherwise attained." In the last and most 
perfect screw vessels of the French Navy, as the Jfapokon for instance, 
a screw of four blades is used, incapable of being hoisted out, as in the 
British Navy, where two bladed screws are wholly used; this number of 
blades being imperative where the screw is to be hoisted out. In the 
J^Tapolean the screw is simply uncoupled as in the Princeton, when it is 
desired to navigate the vessel with sails alone. 

In addition to the mere drag of the screw just stated, there is a further 
retardation of the vessel's speed due to what is usually termed the screw's 
friction on the water; this is probably greater than the former. In the 
absence of all exact experiment, it is impossible to determine the value 
of these retardations, but I am persuaded it does not exceed one-tenth 
the vessel's speed; that is to say, a vessel which, disencumbered from the 
screw, would make 10 knots under sail, would make 9 knots dragging it. 

In the following tables of the performance of the Princeton, there will 
frequently be found what is called the negative slip. of the screw. This, 
however, only occurs when the vessel is under sail and steam; it never occurs 
under steam alone. When it has place it is indicated by the minus ( — ) 
sign prefixed. By negative slip of the screw is meant the excess of the 
vessel's speed over the forward speed of the screw (revolutions multiplied 
bjr pitch) in per centums of the latter. Under these circumstances it 
might be supposed the screw, so far from assisting, was retarding the ves- 
sel's speed. Such, however, is not the case, owing to the facts of the 
screw being located at the stern, and the generation of a following cur- 
rent of considerable velocity by the advance of the vessel; this current 
flowing in behind the stern, supplies chiefly the water on which the screw 
acts, and it may be slipping considerably in this water and yet apparently 
have less speed than the vessel. 

Boilers. — The Princeton had two sets of iron boilers. The first set 
was designed by Ericsson; the second set by Chas. H. Haswell, at the 
time Engineer in Chief U. S. N. Both sets corroded out very rapidly. 
The first set underwent very extensive repairs in Dec. 1846, 2 years and 
10 months after they were built, and they were taken out in April, 1847, 
3 years and 7 months after they were built, so completely corroded out 
as to be impossible of repair. The last set on their return to the United 
States after two years' service were found to be greatly corroded. 

The corrosion of the first set of boilers was greatest on the semi-circular 
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top of the shell above the water line, though the whole water surface 
was severely acted on. The top of the shell was not acted on in par- 
ticular places, nor did the metal present honeycombed or pitted appear- 
ance, but the wasting seemed uniform over the whole extent. The 
reason was at the time a subject of general speculation, but none of the 
causes offered met the case. After the breaking up of the vessel, and 
the removal of the machinery, I had occasion to minutely examine the 
latter, and I found the brass feed pump of the port engine, its valves, valve 
seats, and valve chests, also of brass, in a completely corroded condition; 
the whole surface being honeycombed or pitted very thickly and very 
deeply, extending in many places nearly through the f ths inch thick 
metal. On examining the corresponding feed pump of the starboard 
engine, made of the same material, similarly situated and performing the 
same office, I was surprised to Gnd it in excellent order, with no marks 
of corrosion. At first I was at a loss to account for this difference, but 
upon reflection, recollected the Prmcdon*s engines had no independent 
iUge pump, and that when under viray the bilge water, which made very 
fast, (owing to a steady stream being admitted through the pipe sur- 
rounding the propeller shaft where it passed through the dead wood of 
the vessel, for the purpose of keeping cool and lubricating the stern 
bearing of the same shaft,) was taken out of the ship by a bilge injection, 
communicating with only the port engine, air pumps, and reservoir; the 
starboard engine having no bilge injection. Of course, the water fed to 
the boilers by the port engine pump, and the pump of each engine fed 
to all three boilers, was greatly mixed with bilge water, composed of sea 
water strongly impregnated with the acids and soluble matters of the 
green white oak of which the chief part of the vessel was made; and as 
-these acids appeared to have had sufficient strength to attack and destroy 
the brass of the pump, it is highly probable they were also the cause of 
the far more rapid destruction of the iron of the boilers. In connexion 
with the foregoing I will also state, that no scale was made upon the fire 
surface of the boilers during the year I was attached to the vessel in the 
capacity of engineer, while steaming in the Gulf of Mexico, although the 
water in the boilers was never carried at less than twice the natural con- 
centration, and frequently for days at two and a-half times the natural 
concentration, the steam pressure ranging from 10 to 12 lbs. per sauare 
inch. Although every part of the fire surface of the first boilers could be 
reached, and the scale jarred off had there been any there, yet there never 
was found enough to mgke the operation of scaling necessary. The U. 
S. steamship Mississijqn, steaming at the same time in the same waters 
with copper boilers, made scale to a very inconvenient extent, with the 
water in the boilers carried at only one and three-quarters the natural 
concentration, with about the same pressure of steam. The Mississippi 
made scarcely any water, was built of seasoned live oak, and had inde- 
pendent bilge pumps. I ascribe the remarkable cleanness of the Prince- 
ton^s boilers to the dissolving of the scale by the acid of the bilge water, 
and also to the continual falling off of the scale by the continual removal 
of impalpably thin layers of the iron by the action of these acids. In the 
engine room of the Princeion^ the stench from the bilge water was over- 
powering. 

you XXVI.— Thtao Skrxm.— No. 1.— Juit, 1S53. 5 
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Both seU of boilers were utterly inadequate to supply the engines with 
Uie steam of proper pressure they could work ofTy cutting off at ^d the 
stroke from the commencement By proper pressure, I mean 20 pounds 
in the boilers per square inch with wide throtdes. The most violent 
forcing with the fan blast could not effect a reasonable approach to this; 
nor could there be maintained, for 24 or 36 consecutive hours, by any 
practicable amount of forcing the fires with the blast, over 10 pounds of 
steam, widi the throttle half open, and cutting off at §d. Much smaller 
engines could have worked off all the steam the boilers could supply, and 
of course could have developed the same power. 

In calculating the evaporation of the boilers, I have confined myself to 
the steaming done after Commodore Stockton resigned the command, 
both because the data was sufficiently large, and because for that time 
only were the steam logs complete in all the elements; also, because the 
selection of the fuel was made with greater care while the vessel was 
making experimental trials. In calculating evaporation, Regnault's data 
for the latent heats of steam is used. In order to burn from 1200 to 1400 
pounds of coal in either set of boilers, the steam pistons of the blowing 
engines were required to make about 30 double strokes per minute. These 
engines were two in number, with cylinders of 12 inches diameter, and 
14 inches stroke of piston, the exhaust communicating with the conden- 
sers of the large engines. Worked by each blowing engine was a cen- 
trifugal blower of 4 feet diameter, composed of six fans 22^ inches long 
by 12 inches deep; the blower was geared up with a belt, to make six 
revolutions for each double stroke of the steam pistons, the average being 
180 revolutions per minute. With wide throttles, the pistons of the blow- 
ing engines would make 200 double strokes per minute. These engines 
were much larger than was required or could be used. The natural draft 
of both sets of boilers was very defective; the utmost of anthracite that 
could be burned with it was 6 pounds per hour per square foot of grate 
surface, or about 800 pounds per hour. 

The economical evaporation of these boilers was only up to the ordi- 
nary standard. There was in both much too little heating surface for the 
fuel consumed, and the heated gases, especially with the first boilers, 
were delivered into the smoke chimney at a very high temperature. I 
have witnessed on a dark night, when using soft anthracite, and forcing 
the blowers strongly, a mass of dense red flame driven out from the top 
of the chimney, of its full diameter, and rapidly. On one occasion when 
forcing the vessel, this mass of red flame was of sufficient volume to 
stream over the taffrail, and brightly light up the decks around, alarming 
the officers of the ship, and requiring the cessation of the blowers. 

The last boilers were superior in type to the first. Thev contain a 
considerably greater amount of heating surface in the same sized shells, 
and ^ve much higher economical results; but they were inaccessible for 
cleaning or repairs, while every part of the first boilers could be reached. 

First BoiiBRi.r— Three iron boilers, wiUi one tier of deep return flues. The boilers are 
placed side by side, with one smoke chimney in common. 

Length of eadi boiler, . 26 feet. 

BreacJUi " . . . 7 «• 

Height " ^ ^ 9 « 4 inches. 
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Ak* of the total heating aurfaoe ia the three boUen, • 2480 nvaie feet 

« »* grate " " • 134 « 

Aggregate eroBs area of the direct flues ^ . 87,120 « 

«* ** retoni ** « . 15,708 •* 

Ctom area of the smoke ehimaey, . 13,636 " 

Height of the smoke chimney above the grates, . 32 feet. 

Capacity of steam room in the three boilers, . 1222 cubic feet 

" " " steam pipes, Ac, 1297 « 

Weight of sea water in the three boilers, (12 inches aboye top 

of floes, weighed,) 76,160 ponnds. 

** of the three boilers, dec., complete, • 128,128 *< 

PmoroxTiovSi^ — Proportion of heating to grate surface, 18*060 to 1*000. 

Proportion of grate surface to aggregate cross area of the direct flues, 4*94 1 " 
" " " " return «* 8-531 « 

** " to cross area of smoke chimney, 9*828 " 

Square feet of heating surface per cubic foot of space displacement 

of piston per stroke, 22*368 

« grate " " «• 1*239 

Cubic ft. of steam room per cubic ft. of steam used per stroke of piston, 24050 

Last BeiLsxSd — Three iron boilers, with double return, drop, drcolar flues. The 
boileiB are placed side by side, with one smoke chimney in common. 

Length^ of each boiler, . 26 feet 

Breadth " . . T « 

Height " . 9 <• 4inches. 

Area of the total heating surface in the three boilers, 8000 square feet 

« ** grate " « . 136 " 

Aggregate cross area of the upper row of flues in the three boilers, 18*368 ^ 

" « middle row •* " 16*762 •• 

« « lower row « « 16*762 « 

Gross area of the smoke chimney, . 18*636 ** 

Height of the smoke chimney above die grates, . 40 feet 

Capacity of steam room in the three boilers, . 949 cubic feet 

« " « steam pipes, dec, 1024 «« 

Weight of sea water in the three boilers, (calculated,) 88,860 pounds. 

Propoxtioits. — Proportion of heating to grate surface, 22*059 to 1*000. 

Proportion of grate suffaoe to aggregate surfece of upper row of flues, 7*046 « 
« " " cross area of middle «* « 8-114 « 

u tt a u lo^CT « « 8-114 « 

« « « « smoke chimney, 9*974 « 

Square feet of heating surface per cubic foot of space displacement 

of piston per stroke, 27*7^9 

u grate « « « 1-257 

C nbic ft of steam room per cubic ft. of steam used per stroke of piston, 18*990 

(To be Continued.) 



SUman and Co.^s Patent Welding Hammer.* 

Compact soundness and homogeneity in wrought iron, are desiderata 
which practical men connected with engineering and smith work in gene- 
ral, have long sought after. But iron being subjected, during forging, to 
every variety of torsion, punching, and other tests, in the multiform uses 
to which it is made subservient, any defect occurring by cleavage or 
q)Iitting while in the hands of the workman, is a direct loss both in time 
and material. Every improvement, therefore, in the welding, and greater 
uniform!^ in the character of the iron, cannot fail of being lughly appre- 
dated. 

• From the London Mecfaanic's Magaane, Match, 1858. 
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When bars made from *'pUed" iron, imperfectly welded, are used as 
piston or other rods, working through stuffing-boxes, longitudinal seams 
or lines of cleavage are frequently apparant throughout their length. The 
edges of these dark lines are usually rough and serrated, and are the too 
frequent causes of premature destruction to the hempen packings through 
which the)r work. 

Defects in the welding of piled iron are also frequently manifest in the 
cleavage and lamination of the tyres on carriage wheels. It is no un- 
common thing to see the tyre of a coach-wheel, after having only been 
a short time at work, and when but one-fourth or one-sixth worn, split 
and divide like the leaves of a book — a defect which at once renders its 
replacement indispensable. A compact iron was formerly produced in the 
^'Catalan forge," or ^'Bloomery fire;'' the fuel used being charcoal, which 
was supplied from the extensive woods then abounding in many parts of 
England. 

By means of this private process, iron was made directly from the ore, 
and brought out of the fire in a solid mass, which, by being repeatedly 
heated and hammered, was ultimately reduced to the size and form re- 
quired. But as those ancient woods became exhausted, the iron manu- 
facture gradually retired from its former localities, and took its position 
chiefly in those districts where the coal-fields offered a cheap and abun^ 
dant supply of fuel. The iron made by coke, however, though produced 
at a cost greatly below that of the charcoal forges, was found to be of a 
quality so inferior to that of the latter as to render improvement not only- 
desirable, but indispensable to a successful competition and an abundant 
production. 

The conversion of pig into malleable iron, by the process of puddling," 
as invented by Cort, was an important step towards the desired end; but 
the iron thus made was found to be of a weak nature, known by the term 
^'cold-short," more especially when the pig had been produced from 
ores containing an excess of silicon, phosphorus, sulphuret of iron, or 
other foreign matters. 

With a view to the production of a more fibrous character in the iron, 
came nea^t the "doubling and welding," or **rolling" the puddled balls, 
after they had been hammered, into "rough bars" or "puddled bars" — 
a method now so generally adopted in our iron works. These puddled 
bars, being cut to the required lengths, are placed one upon another, and 
formed into "piles," which may be composed of from two or three to 
eight or ten plates. The furnace is now charged with as many of these 
piles as may be convenient, and when they are at a high welding heat 
the drawing and rolling of the charge commences. 

The object effected by means of the patent process is a more perfect 
welding of the pile into a solid mass than has hitherto been accomplished; 
this preventing cleavage or lamination either in forging or in wear. 

The usual method is to take the pile out of the furnace and draw it to 
a considerable distance along the floor to the rolls. During this time, the 
air acting upon and between the plates composing the pile, produces an 
oxidation and a cooling of the iron, which renders the welding imper- 
fect. But by the patent process the welding is eflected at the instant the pile 
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leaves the furaaee, after which it is passed through the rolls in the usual 
mauner. 

The engraving represents Stenson and Co.'s Patent Welding Hammer, 
as used at the Patent Iron Scrap Forge- Works, Northampton. 




A A is the reverberatory furnace, in which the iron is heated previous 
to being rolled into finished bars, b the furnace- door, which is lifted by 
a lever, c the patent hammer, resting upon a catch, d. e a lifting- rocl, 
which is in constant motion, and provided with a xjatch for lifting the 
hammer by means of the stud at f. g a stay which carries the friction 
roller, i; this roller is the fulcrum on which the edge of the lifting-rod, e, 
vibrates. The lifting rod is pressed up to the roller by means of the spring, 
J. H, a vertical stay from the top of the furnace to a beam overhead, 
which carries the dnving-pulley, levers, &c. k, a cast-iron block, about 
12 inches square and 2 feet high, supporting an anvil, the face of which 
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is level with the heating-floor of the furnace, l, a vertical lever, the lower 
end working in a joint, and the upper end made to vibrate when pushed 
back by the sliding bolt, o, and brought back to its place by the spring. 
M, a slide working between two guards, m m, and lifted by means of the 
lever, n. When the door, b, is raised, and a pile of fire brought out of 
the furnace upon an anvil, the slide, m, is lifled, and is then pushed back 
by the bolt, o, by which the catch, d^ is also thrown back, and the ham- 
mer immediately falls upon the pile as it is drawn from the mouth of the 
furnace, and strikes one, two, or more blows, as may be required, until 
the slide, m, is allowed to fall below the action of the bolt, o, when the 
Iiammer, c, again rests upon the catch, (f, until the next pile is drawn. 

Hammers of various weights are used, according to the size of the iron 
in course of manufacture; a head of 50 pounds being found sufficient for 
small piles, while one of 200 or 300 pounds is necessary when making 
large iron. In the works of the patentees, who manufacture from scrap- 
iron — which, from its more fibrous character and greater toughness, re- 
quires more hammering than that of the ordinary quality as puddled from 
pig-iron — this large weight is always employed, llie efiect is produced 
by simple means, and the machinery is propelled by the steam ens:ine 
which drives the rolling mill. The hammer, when at work, has a fall or 
compass of about 2 feet 6 inches, which is found to be sufficient. 

Not only is a sound weld secured, but a considerable saving is eflected 
in the manufacture by the use of this hammer; as the pile« being struck 
while at its greatest heat, is rendered into a solid mass, which prevents the 
over-drawing during the process of rolling into bars, and thus saves the 
greater part of the waste usual in cropping the rough ends at the shears. 



For the Journal of the Franklin Institute. 

DescripHon of the Steam Fire Engine at Cincinnati, 

The following description of the Cincinnati steam fire engine has been 
communicated ior the Journal by T. W. Bakewell, Esq., who obtained 
it from Mr. A. B. Latta, the builder. We believe no previous authentic 
account hfts been published of this machine, which has excited consider- 
able notice, and is probably destined to play an important part in the pro- 
tection of buildings from fire. Com. Pub. 

This machine has been in operation since the 1st of January, 1853, and 
has proven itself successful beyond all doubt, although the project has 
been tried before, and set down as impracticable, because it requires a 
machine that can be brought into operation as soon as hand apparatus. 
This, with other objections, such as running over rough streets, laying oa 
uneven ground when at work, running up and down hill, and a host of 
other objections, have been causes for abandoning the use of steam here- 
tofore; but these objections have been completely set aside by the opera- 
tion of this machine. The first thing of importance in this engine is the 
principle of generating steam, which is a very old principle, but has not 
been properly understood heretofore. It is the same that is now being pro- 
jected by a Frenchman, which he calls a serpentine boiler, which is a con- 
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tinuous pipe coiled spirally or otherwise, so as to let the fire have a 
chance to surround it; the water being injected, it is instantly converted 
into steam; this accounts for the short time it requires to raise steam. This 
machine resembles a locomotive in some respects; it has cylinders on both 
sides, placed like those of a locomotive, the pumps being directly forward 
of the steam cylinders; the piston rods run directly out of the steam cylin* 
ders, and enter the pumps; the engines are so arranged as to couple to the 
driver at pleasure; this is done in order to drive the machine by steam 
when desired, and to hold back when going down hill, or assist in going 
up; this is an ioiportant consideration; the drivers resemble those of a six 
i¥heel locomotive, being ail of the fire box; the forward end of this ma- 
chine runs on one wheel and revolves round like that of the velocipede, 
by which means the machine can he turned any where in the length 
of itself. Another reason why it should only have three wheels is, that 
its bearings are like those •f a three-legged stool; it always comes to a 
bearing, without straining or twisting the machine; the perfect adapted- 
ness of this combination to suit the circumstances, is the cause of its suc- 
cess. This machine is constructed of iron and brass, except the wheels, 
which are partly of wood. I believe the worst throwing it has ever made 
was when it was brought out to throw before the Hope Hose Co. of Phila- 
delphia; I believe it only threw 160 feet; the greatest throw it has ever made 
is 240 ft. from the end of the nozzle to where the solid body of water fell, 
through a If inch nozzle; and 291 ft. to where the spray fell. This machine 
will discharge about 2000 barrels of water in one hour. It throws from one 
to six streams of water, and has two suctions 6^ inches in diameter, and 
24 feet long; each one is in one piece; these are always attached to the 
engine; they cross each other in front, and lay back on either side; thus 
is a very important improvement, and a saving of time and labor in at- 
taching the suctions. The time required to put this machine in operation 
is five minutes; it requires four men and four horses to operate it, and 
will do as much as six of the largest class hand apparatus. This will 
give the reader an opportunity of estimating the economy in the use of 
steam for this purpose. Any further information can be obtained con- 
cerning it, by addressing A. B. Latta, who is the projector and builder 
of this machine, at Cincmnati. 

Now, by way of illustration, we may notice its performance at one fire, 
to show the effect produced by this machine, compared with that by the 
band apparatus. A fire occurred on the 20th of May, 1853, on Twelfth 
and Main streets, at 3 o'clock P. M.; the alarm was given, the steam 
engine ran eight squares, laid her hose, which was one square from the 
fire^ and put the first water on the fire, which was all done in about five 
minutes; the hand apparatus, notwithstanding there were some of them 
stationed only two squares from the fire, were not at work until the steam 
engine was under way. In eight and a half hours' work (making due 
allowance for waste of water,) she poured into the fire about 15,000 bar- 
rels of water; it was a large brewery with sale cellar; the wind was high, 
and nothing but a cataract of water could have saved the entire square 
from destruction. This will show what can be done with steam in put- 
ting out fires. Arrangements are now making for four more of these ma- 
chines by the Chief En^neer of the fire department. This will pye the 
fire department of Cincinnati the greatest strength of any in the Union. 
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A Full' Grown Gasometer. 

Some few years since several of the most "eminent engineers" of the 
day gave evidence before a Parliamentary committee to the effect, that 
a gasometer of greater diameter than 35 feet would be very dangerons; 
and recommended that in all cases where this limit was approached, a 
series of strong walls should be built round the gasholder, in order to 
lessen the injury which the almost inevitable "explosion" might entail. 
Although practical men subsequently proved such an idea to be cbimerU 
cal, no one, that we recollect of, has attempted to make a gasometer at 
all approaching in size to one described in the Wolverhampton Chrordde 
as having been lately manufactured at Smethwick. Its diameter is 165 
feet. By bringing a recent patent to bear upon its construction, the 
makers have affected a saving of 2000/. in raw material, through the ab- 
sence of the heavy iron frame work which iftually supports the roof (if 
we may so call it) of a gasometer. The top is quite flat, experience having 
proved that with a certain mode of construction all internal support is 
superfluous. This gigantic gasometer is intended for the Sheffield Con- 
sumers' Gas Company. The manufacturers, Messrs. Horton, are also 
engaged in manufacturing telescopic gas-holders on a new principle (the 
subject of another new patent), by which still further economy, it is said, 
in labor and material is insured. — Ijmdon Builder , JVb. 532. 

Remarks. — The eminent engineers spoken of above must be relatives 
of the one who swore before a Coronor's Jury, that he recollected dis- 
tinctly that the explosion of the *'big gun," killed Mr. Jefferson. The 
gas holder of the Philadelphia Gas Works erected in 1850 is 140 feet in 
diameter and 74 feet high, built on the telescopic principle of course. 
{See Journal of the FraMin Institute M. Ser.^ Vol. xxi, p. 292). The gas 
holder now in process of construction at the new works is 160 feet in 
diameter, and 90 feet high, with a top nearly flat, having only rise enough 
to carry off the water, and without the usual framing and rafters for sus- 
taining the crown. From the brief description of the Sheffield bolder, we 
should think the two almost identical in construction. 

Ed. 



For the Journal of the Franklin Institute. 
Steam Boiler Explosion at Covingtonj Ohio. 

Our correspondent at Cincinnati, Ohio, under date of May 31st, 1853, 
says: "The boiler explosion at a Rolling Mill near Covington, presents 
no feature of special interest. The boiler was cylindrical, 34 mches diame- 
ter, (no flue,) wrought boiler plate end, turned at a sharp angle round the 
edge to form a flanch. The boiler had been leaky at this edge for some 
time previous, and at the time of explosion was parted from the boiler at 
the angle all round, converting the boiler into a rocket-like projectile, 
which flew about 400 feet, and fell into the river. The end shows the 
character of the rupture." \ 
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For the Journal of the Franklin Inititate. 



United States .Auxiliary Screw Steamship Massachusetts, By B. F. Isheb- 
wooD, Chief Engineer^ United States Navy. 

The Massachusetts was originally built for a steam packet to ply be- 
tween New York and Liverpool, but not proving a satisfactory specula- 
tion, she was next sent to the East Indies, and on her return, the Mexican 
war being in progress, was sold to the army for a transport. After the 
treaty of peace she was transferred to the Navy Department, and sent to 
the Pacific on the California cost, whence she has just returned to Norfolk, 
Virginia. The abstract of her logs, hereinafter given, comprises the whole 
of her performance while belonging to the Navy. 

The Massachusetts was originally designed for purely an auxiliary steam 
power, to be used only in calms, and when the wind was so light as to 
give the vessel with sails alone a less speed than 5 knots per hour. With 
this design, it was necessary to arrange the screw so that it could be 
hoisted out of the water when the vessel was not under steam. This was 
accomplished in the manner hereinafter described. 

The machinery of the Massachusetts was designed by Captain John 
Ericsson, and cost $24,000. The entire original cost of the vessel, includ- 
ing machinery, was $80,000. 

When transferred to the Navy, the Massachusetts was fitted with Erics- 
. son's surface condenser, in addition to an ordinary jet condenser kept 
ready for use when the other was out of order. This surface condenser 
answered very well for a time, producing a tolerable vacuum and furnish- 
ing the boiler with a sufficient supply of fresh water, the loss by leakage 
&c., which was trifling, being easily supplied by an evaporator. This 
condenser was essentially the same as Hall's, from which it only differed 
by the position of the condensing tubes, which were vertical in Hall's, 
and slightly inclined from the horizontal in Ericsson's. It was found 
that the very thin tubes composing the condensing surface in the Massa- 
chusettSy were, though of copper, rapidly corroded out by the sea water, 
honeycombing over the whole surface; the surface condenser was there- 
fore removed from the vessel, and the steaming recorded in the logs was 
done with the ordinary jet condenser. 

llie following are the dimensions of the vessel, machinery, &c. 

Hull. — 
Length on keel, 
Length on deck, 

length from forward part of billet-head to after part of taffrail, 178 
Breadth of beam for tonnage, 
Bxtreme breadth of beam on deck, 
Depth of hold, 
Depth of keel and false keel. 

Deep load draft, . . < a ^ * ' 

Mean draft for the time of steaming comprised in the logs, 
Area of immersed smidshlp section at 15 feet draft, 

JR^. — The Massachusetts is ship rigged, and spreads 21,062 square 
feet of canvass in the principal sails. Her rig is what is known as 
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Forbes\ its peculiarity consisting chiefly in dividing ivbat would be the 
ordinary topsail by an additional yard into two sails, making as it were 
double topsails with aggregate sur&ce equal to that of the usual single 
topsail. This arrangement is obviously for greater ease in handling the 
sail. From stem to centre of foremast is 31 feet; thence to centre of 
mainmast 57 feet; thence to centre of mizzen mast 42 feet. 

The space occupied by the machinery, coal, &c., extends from the stem 
post 47 feet; and the bunkers hold 80 tons of coal. 

Hoisting out Apparatus of the Screw, — Plate I. — The arrangement hj 
which the screw is hoisted out of the water, consists of a shaft, on which is 
a capstan or hand wheel of eight arms, measuring 24 in. from the centre of 
the shaft to the extremity of the arm. This shaft carries an endless screw 
of 4^ inches on the pitch circle, which works into a wheel of 32J inches 
diameter, 2^ inches face, and If inch pitch of teeth. The shaft of this 
wheel carries a pinion of 8f inches diameter working into a wheel of 42| 
inches diameter, 6 inches face, and 2 A inches pitch of teeth; the shaft of 
which in its turn carries a pinion of 9^^ inches diameter, working into a 
wheel of 55} inches diameter, 7 inches face, and 3 inches pitch of teeth. 
The diameters of all the above pinions and wheels are to their pitch 
circles. On the shaft of the last wheel, the upper end of the wrought iron 
lifting arm is keyed, the lower end encircling the projecting portion of 
the hub. The weight of the lifting arm is 1200 pounds. The screw is 
not keyed to its shaft, which latter is square in section (with the angles 
a little taken off to prevent turning,) and merely ships into the hub. 
The outboard or screw shaft is drawn by levers directly inboard into the 
hollow part of the next section of shaft, sufficiently far to allow it to 
clear the hub of the screw; the hand wheel or capstan being then turned 
by two men, the lifting arm revolves, carrying the screw with it, and by 
half a revolution lifts the screw out of water, and elevates it perpendicu- 
larly 14 feet, where it is secured by locking the gearing and by hooking 
braces to it from the vessel. When it is required to lower the screw, the 
reverse operation is performed. It required from 20 to 30 minutes to raise 
or lower the screw and to secure it ready for sailing or steaming. 

By the above arrangement it will be perceived, that in badcing^ the 
thrust of the screw is communicated by the collar on the hub to the lift- 
ing arm; this arm must therefore be made sufficiently strong to hold the 
thrust against its leverage of 7 feet. In going aheadj the thrust of the 
screw is communicated by the hub to the after end of the shaft; the after 
extremities of the shaft and of the bore of the hub being tapered to the 
form of a frustrum of a pyramid. 

Screw. — One true screw of bronze. The hub is cast in one piece, and 
the arms are cast separate and riveted to the hub. The band or drum is 
cast in six pieces, and riveted by flanches to the arms. It will be observed 
that these parts of the blades pierced by the rivets are made thicker by 
raised ribs, in order that the strength of the blades may not be weakened 
by the riveting. The peculiar form of hub resulted naturally from dis- 
posing a minimum quantity of metal most effectually to resist the cross- 
strain of the blades. 
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The weight of the screw is 5145 pounds: 
each double stroke of engine piston. 



it makes one revolution to 



Diameter of acrew. 

Diameter of drum (outside). 

Diameter of hub (circular part), 

Pitch of screw, 

Mean fraction of pitch used, 

Length of screw, from bub to drum, in direction of axis. 

Length of screw, from drum to periphery in direction of axis, 

Heiicoidal area of the six arms, 17*1 11 sq. feet, 

Helicoidal area of the six blades, 47*281 J' *< 

Total helicoidal area of the screw, -^— — 

Projected area of the six arms on a 

plane at right angles to axis, 8-808 « ** 

Projected area of the six blades on 

a plane at right angles to axis, . 34*465 << " 
Total projected area of the screw 

on a plane at right angles to axis, 
Kadius of the centre of pressure of the screw in function 
of surface and square of the circumferential velocity of 

the surface, 
Distance the centre of screw is below the surface of the 

water (at 16 feet draft), 

ENOiirxs^ — ^Two direct acting, inclined, condensing engines. 
Diameter of cylinders. 
Stroke of pistons. 

Space displacement of both pistons per stroke, 
The engines have a steam slide valve, and an independent 

slide cut-off, cutting off the steam at half stroke. 
Steam space between cut-off and slide valves, at one end of 

both cylinders, 
Steam space between slide valves and pistons, at one end 

of both cylinders, 



9 feet 6 inches 

5 " 2 " 

1 foot 7J " 
20 feet 
0*638 

1 foot 6 *< 

2 feet 4 *< 



64*392 sq. feet. 



43*373 " " 



3*346 feet 
6 feet 1 inch. 

25 inches. 
3 feet 
20*454 cubic feet. 



0*611 
0*581 



Bailers. — Two iron boilers, with circular flues behind the furnaces and 
horizontal iron tubes returned above the furnaces. Each boiler contains 
79 iron tubes 2]^ inches outside diameter and 9 feet 10 inches long. The 
boilers are placed side by side, with one smoke chimney in common. 



Length of each boiler, . • 

Breadth ** . 

Height ** . 

Area of the total heating surface in the two boilers, 

« » grate " 

Aggregate cross area of the lower flues in the two boilers, 
Aggregate cross area of the tubes in the two boilers, 
Cross area of the smoke chimney. 
Height of the smoke chimney above the gn^tes, 
Capacity of steam room in the two boilers, 
Weight of sea water contained in the two boilers, 

PmopoKTioirs.^ — Proportion of heating to grate surface. 
Proportion o^ grate surface to aggregate cross area of 

lower flues. 
Proportion of grate surface to aggregate cross area of tubes, 

** ** to cross area of smoke chimney, 

Cubic feet of steam room per cubic foot of steam used per 
- stroke of piston, . 25-31 

The natural draft of these boilers was very poor, as might be predi- 



14 feet 

7 •« 

9 " 6 inches. 
1627 square feet 
48 1-6 « 

6*812 " 

4*828 « 

6*242 
42 feet 
280 cubic feet 
25*700 pounds. 

33-778 to 1*000. 

7*071 
9*976 
9*189 
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cated on their small calorimeter, about ^^gth the grate sarface, moderate 
height of smoke chimney, and large proportion of heating to grate surface, 
Mrith the principal part of the heating surface in small tubes of very thin 
metal, and therefore very efficient in transmitting the heat. To compen* 
sate this deficiency of draft, and increase the power of the boilers, a 
fan blast was put into the smoke chimney to urge the fires to any required 
degree. During the whole steaming recorded in the logs, this fan blast 
was constantly and strongly driven, the steam following as soon as it was 
stopped, and during the latter part of the steaming, when the boiler had 
become considerably incrusted with scale and foul, even the most violent 
driving of the fan would not keep up steam d uring the operations of Uni^ 
ing o^dLiid cleaning the fires, the engines frequently stopping for want of 
steam on those occasions. 

The evaporation by the boilers is calculated for a cylinder pressure 
3 pounds less than the boiler pressure, and includes the loss of blowing 
07 to maintain the sea water in the boilers at twice the natural concen- 
tration, and the loss betweeen the cut-ofTand steam slide valves and be- 
tween the latter and pistons, but does not include the evaporation that 
furnished the small engine for the fan blast with steam. The total heat 
of steam is taken from Regnault's data. 

The boilers were continually giving out by the corrosion of the tubes, 
which were so honeycombed over the whole of their thin surface and re- 
duced in thickness, that the scale could not be knocked oflf without de- 
stroying them. 

Memarks on the Logs. — The condition of the water is not stated in the 
logs, but as the wind was principally a light or moderate breeze, it is 
probable there was but a slight swell on or a moderate sea. The number of 
'^consecutive hours" was taken for such lengths of time as the direction of 
the wind, steam pressure, double strokes of engine, pistons, &c., remained 
nearly constant, the extremes differing but a few per centums. llie speed 
of the vessel was taken by the chip log^ and as the top of the screw was 
but 16 inches below the surface of the water, its very great slip must have 
driven a considerable current aft, which affecting the log would cause its 
indications to be much too high; the true speed of the vessel must have 
been considerably less than what was logged. It must further be borne 
in mind that the force of the wind or kind of wind as recorded in the log, 
was judged of by the sensations of the observer on the deck of the vessel, 
and that what is logged as a gentle breeze ahead when under steam alone, 
is as really a calm, while what is recorded as a light breeze aft was in 
fact a moderate wind aft, and so on throughout. Inaccuracy in these 
particulars was unavoidable, but the log of the Massachusetts is in these 
respects as correct as the logs of other vessels, and the comparison is there- 
fore not much affected. The amount of fuel consumed, though obviously 
inaccurately given in many cases, is what was actually put, or thought 
to have been put, in the furnaces during the hours recorded, and as the 
steaming was always commenced before and continued after those ^*con- 
secutive hours," there are no corrections to be made for the heat expend- 
ed in '^getting up steam," or for burning down the fires before stopping. 

With a view to compare the performances of the vessel under different 



Digitized by CjOOQ IC 




Digitized by LjOOQIC 



Digitized by LjOOQIC 



U. S. Screw Steamship Maseachusetts. 



61 



conditions at a glance, the following summary of the logs have been pre- 
pared; the mean draft of water did not vary materially, nor did the force 
of the wind or state of the sea. 

Summary of the Results from the Steam Log, 



Under 
steam 
ftlone. 

Light 
breeie 
fthMd. 



Under Hteam Asidsted by Sail. 



Ugtt 
breeie 
lorward 

the 



Light 
breese 
abeun. 



Light 
breese 
abaft 
the 
beam. 



olthe 
perfbmi- 
aaoe 
under 
steam 
assisted 



X 



11. 



Obssbtxd. 
Total namber of hours, 
Speed of the vessel per hour in knots of 6082 J ft, 
Steam pressure in boilers in pounds per square 

inch above atmosphere, 
Part of stroke of piston, steam cut off at from 

cbmmencement, . . . • 

Proportion of throttle open. 
Double strokes of pistons made per minute, 
Back pressure in condenser, in lbs. per sq. in., 
Pounds of Penna. anthracite burned per hour, 
Consumption of anthracite in tons of 2240 lbs. 

per 24 liours, .... 

Centre of the screw below the surface of the 

water in inches, .... 

Calculated. 



419 
4-320 

25 

i 

Wide. 
37-56 

2 
621 

6*654 

73 



Steam pressure in cylinders before cutting off, in 
pounds per square inch above atmosphere, 

Mean effective pressure on pistons throughout 
stroke in pounds per square inch, . 27*93 

Horses power developed by the engines, . 199*27 

Slip of the screw in per centums of its speed, 41*68 

Pounds of anthracite burned per hour per square 
foot of grate surface, . . . 12*893 

Pounds of anthracite burned per hour per square 
foot of heating surface, . 0*382 

Cubic feet of steam of atmospheric pressure fur 
nished per minute, from sea water of twice the 
natural concentration, with temperature of feed 
water 100° P., including loss by blowing off to 
maintain twice the natural concentration, and 
loss of steam in the cylinders, nozzles, clearance, 
&C., but exclusive of the steam used in driving 
the fan blast, .... 2227*34 

Pounds of steam evaporated per hour from one 
square foot of heating surface, under the above 
conditions, .... 3*020 

Pounds of steam evaporated per hour by one 
pound of coal, under the above conditions, 7*912 



259 
4*511 

24 

i 
Wide. 
35*94 

2 
679 

7*276 

73 



21 

2706 

173*60 

36*38 

14097 

0*417 



189 
6*516 

24 

i 

Wide. 

38*76 

2 

680 

7*286 

73 



21 

27*06 

87*22 
27*86 

14*117 

0-418 



112 
6*157 

25 

i 
Wide. 
40*84 

2 
781 

7*511 

73 



22 
27*93 



187*22 216*73 
23*58 

14*554 

0*431 



560 

5-179 

24 

i 
Wide. 
37*87 

•2 

684 

7.329 
73 



21 

27*06 
182.92 
30*68 

14*201 

0*420 



2187*39 

2-966 
7*054 



An inspection of the foregoing summary shows the speed against a light 
breeze under steam alone to have been 4'320 knots per nour with a 
power of 199'27 horses; and under steam assisted by sail with a light 
breeze forward the beam 4.511 knots per hour with a power of 173-60 
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horses; with a power exerted of 199*27 horses, comparing the speeds as 
the cubes of the powers, this speed of 4-511 knots would become 4-723 
knots; hence it appears that the application of sails with a gentle breeze 
forward the beam gave the vessel an increased speed of (4.723 — 4-320=) 
0*403 knots, or 9.33 per centum more than before. 

Now the slips of a propelling instrument measures inversely the rela- 
tive resistance offered to it by the water it acts on and by the vessel pro- 
pelled. In the first of the above cases, the slip of the screw was 41*68 
per centum, leaving the resistance of the vessel to be expressed by (100-00 
— 41*68=) 58*32 per centum. In the last of the above cases, the slip of 
the screw was 36-38 per centum, leaving the resistance of the vessel to 
be expressed by (10000— 36-38=) 63-62 per cent.; and 63-62—58-32= 
5*3 per centum, which expresses the decreased resistance of the hull to 
the screw resulting from the application of sails, and 5-3 is 9*09 per 
centum of 68-32, or nearly corresponding to the 9*33 per centum of in- 
creased speed as given in the preceding paragraph. 

With a light breeze abeam and sail set, the engines exerting a power 
of 187*22 horses, the vessel made 5*516 knots per hour; with 199-27 
horses power, this speed would become 5*631 knots; hence it appears 
that the application of sails with a gentle breeze abeam increased the 
speed (5*631 — 4-320=) 1*311 knots per hour, or 30-60 per centum more 
than before. Under steam alone the slip of the screw was 41-68 per cent., 
leaving the resistance of the vessel to be expressed by (100-00— -41*68=) 
58*32 per centum. Under sail, with a gentle breeze abeam, the slip of 
the screw was 27-86 per centum, leaving the resistance of the vessel to be 
expressed by (100-00—27*86=) 72*14 per centum, and 72-14- 58*32 
=13-82 per centum, which expresses the decreased resistance of the 
hull on the screw by the application of sails, and 13-82 is .23*7 per cent 
of 58*32; to have agreed precisely with the preceding determination, it 
should have been 30*6 per centum. 

With a light breeze abaft the beam and sail set, the vessel made 6*157 
knots per hour, the engines exerting a power of 216-73 horses. With a 
power of 199*27 horses, this speed would become 5-987 knots per hour. 
The speed without sails with a power of 199-27 horses being 4-320 knots 
per hour, there results an increase of (5-987 — 4-320=) 1*667 knots per 
hour, or 38-6 per centum more than before due to the sails. Under steam 
alone the slip of the screw, as before stated, was 41*68 per cent., leaving the 
resistance of the vessel to be expressed by (100*00 — 41-68=) 58.32 per 
centum. With sail set and a gentle breeze abaft the beam, the slip was 
23*58 per centum, leaving the resistance of the vessel to be expressed 
by (100*00— 23-58«) 76-42 per centum, and 76*42—58*32=18-10 
per centum, the reduced resistance of the hull due to sails; and 18*10 is 
31*0 per cent, of 58-32; to have agreed precisely with the previous de- 
termination, it should have been 38*6 per centum. 

The discrepancies in the last two paragraphs between the determina- 
tions of the decreased resistances of the hull, from the different speeds of 
the vessel with equal power, and from the reduced slips of the screw, are 
owing to the incorrect assumption that the slips at the calculated speeds 
would be the same per centum as at the observed speeds, and that the 
resistance of the vessel is as the cubes of the speed. Instead of this, how* 
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ever, being the case, the slip would be greater when the calculated speed 
is greater than the observed speed, and less wnen the calculated speed 
is less than the observed speed; for the greater the power exerted upoft 
the vessel by the engines, the less obviously will be the power exerted 
on it by the sails, and vice versa; also, the resistance of a vessel like the 
Massachusetts must increase in a higher ratio than the cubes of the speeds. 
Thus, in the first instance, where the comparison is made between the 
Tessel under steam alone, and the same under sail in a gentle breeze 
forward the beam, the speeds 4-320 and 4*723 knots per hour, being so 
nearly alike as not to affect the calculations, whose results agree almost 
exactly, being 9*33 and 9-09 per cent. In the second instance, the differ- 
ence between the speeds 4*320 and 5*631 knots per hour is considerable, 
and the determination of the decreased resistance of the hull by the powers 
and speeds is 30-6 per centum, and by the slips of the screw 23*7 per 
centum, ^ difference of 6*9 per centum, showing the resistance of the 
hull to increase in a higher ratio than the cubes of the speeds. The same 
result is found in the third case, where the steam is assisted by sail and 
gentle breeze abaft the beam; the difference between the speeds 4*320 
and 5*987 knots per hour, is a slightly greater difference than in the se- 
cond case, and there is also a slightly greater difference (7*6 per cent.) 
in the results of the calculations for the decreased resistance of the hull, 
made first by the powers and speeds, then by the slips of the screw, which 
results are 38*6 and 31*0 percent. 

We may therefore theoretically take the slips of the screw as inversely 
a measure of the resistance of the hull in the different conditions of wind, 
water, sail, &c., but practically there are modifications to this truth, owing 
to the fact that the action of tne same screw in water changes with differ- 
ent slips, and that as the slip is increased the efficiency of the screw 
surface for propulsion is decreased, because the water set in motion by 
the anterior part of the screw blade, presents less resistance to the poste- 
rior part of the same blade, in proportion to the speed that has been given 
it, and this speed is in proportion to the slip. 

The evaporation given by the boilers is a very high one, but there is 
a considerable discrepancy in the two cases, for which it is calculated; 
a portion of this, however, may be accounted for by the greater rapidity 
of combustion in the case giving the less evaporation, and by the greater 
waste attendant on the hard forcing of the fires to obtain this increased 
combustion; but the greater part is doubdess due to errors in the measure- 
ment. 

To be Continued. 



Blowing up of a Chimney at Warrington* 

The enormous chimney of the Chemical Works of 1he Messrs. Mus- 
pratt, at Warrington junction, was on Monday last blown up by gun- 
powder. Passengers by the London and North-Western Railway, who 
have had occasion to pass the junction, about twenty iniles from Liver- 
pool, have frequently been surprised at its enormous altitude and dimen- 
sions. It was 406 feet high; 46 feet diameter at the base; 17 feet diameter 
* From tib London Mechanics' Magazine, January, 1853. 
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at the summit; contained 3,500,000 bricks, 3600 tons in weight; and 
cost 7000/. erecting. There was only one chimney higher in the United 
Kingdom. The one connected with the chemical works of Mr. Tenent, 
near Glasgow, was 20 feet higher; but it was a much less noble-looking 
shaft, inasmuch as it was narrower at the base, and contained about two- 
thirds less bricks. The works have not been in operation for about eight 
months, owing to arrangements being made to remove them to another 
locality. There being, therefore, no further use for the chimney, it was 
blown up under the superintendance of Mr. Stephen Court, engineer and 
architect of the St. Helen's Canal and Railway Company. A number of 
holes were delved round the base; and fourteen charges of gunpowder 
were inserted. At half-past 2 oMock the train was fired. Nme charges 
exploded without any apparent damage being done to the stablity of the 
shaft; but the report of the tenth had no sooner been heard than the chim- 
ney was rent from top to bottom, and the huge fabric fell, crumbling 
away gradually from base upwards. The whole of the column fell nearly 
within the circumference of its own base. A dense cloud of lime-dust 
hid the ruins for a few seconds; but when it cleared away, the 3,500,000 
bricks-were perceived in the shape of a huge mound. A lar^e crowd of 
spectators had assembled to witness the downfall. No accident of any 
kind occurred. 



For the Journal of the Franklin Institute. 

The Caloric Ship Ericsson. 

We are informed on good authority, that this vessel has had removed 
from her the lar^e cylinders of 14 feet diameter, 6 feet stroke, as well as 
the supply cylinders of 11^ feet diameter, air receivers, regenerators, &c.; 
in fact, all of that part of the machinery peculiar to Captain Ericsson, and 
patented by him in the four quarters of the globe. There still remains on 
board, the shafts, wheels, and cranks, which being of the ordinary kind, 
may yet be of service. Having virtually abandoned every principle that 
he claimed, and which he advocated as late as the June number of ^jo- 
pleton^s Magazine^ the question arises, what will he do next? He has 
sustained himself as the perfector of a new motive power before the 
community, for the last eighteen months, by the strictest secresy as re- 
gards all practical results, and the exclusion from his ship of those capa- 
ble of judging, and he now finds that those who have been termed by 
him smatterers have- (perhaps through their ignorance) been true prophets. 
It will be a pleasure to those foundries which were unable to make 20 
feet cylinders, to be informed that Capt. £., in the new engines now 
going on board, has concluded to use them of about 6 feet diameter. It 
will no doubt be a source of regret to the late Secretary of the Navy, 
who advised Congress to build two ships like the Ericsson^ to know that 
the new engines will not admit of those large double pistons which, by the 
reports of Captains Sands and Ericsson, formed ^ peculiar feature of that 
ship, and iosured such regularity of motion. In the new engines, now 
being put in, the large cylinders will have a diameter of about 6 feet, 
and tb^ supply cylinders a diameter of about 3^ feet. The same air is 
to be ii0ed at a high pressure over and over agi^, and is alternately 
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heated and cooled as it passes through tubes immersed in fire (before 
it enters the large cylinders,) and water (after it leaves them.) It is 
presumed that the new machinery will be on board in time to go to 
Washington before the next Confess adjourns, as it is thought that from 
the large number of experimental ships that have fallen into the hands of 
the Navy department in times past, the Grovemment could not do better 
than make another investment, much to the relief of those unfortunate in- 
dividuals who have furnished the capital for the present mc^Jiceni expe^ 
rimerU. Fultott. 



A J^ew Iron and Cod Field.* 

A detailed account of the discovery of an extensive coal-field, and of 
beds of iron-stone, in the county of lieitrim, Ireland, is given in the last 
number of the Belfast JVews Letter^ and appears to indicate a new era of 
commercial and manufacturing prosperitv for that country. It appears that 
about three miles from Drumkerin, six from Loush Allen, and nine miles 
south of Manorhamilton, there is a district called Crevelea, upon which 
operations were commenced last February by a Scotch company, for the 
purpose of making pig iron. Their mineral take extends to the side of 
Lough Allen; but their present openings are immediately in the district 
just ndmed. A gentleman of great experience as a civil engineer, and a 
member of the British Association, now resident in Belfast, has just visited 
the scene of these operations, and from a brief memoir which be has made 
of what he observed, the following extract has been taken. He says:—* 
"I found they had the coals cropping out in various places, consisting of 
two beds, near each other, each from 2^ to 3 feet in thickness. In proxi*" 
mity to these they have two strata of ironstone, the one in balls from the 
size of an orange to 18 inches in diameter, both most easily obtainable, 
and the former particularly of the best kind, being equal to any stone found 
in the three kingdoms, and both carbonates of iron, from which two tons 
of the calcined stone will make one ton of pig iron. The coal is a brillianf 
black, of the utmost value as to its cooking powers, as well as equal to the 
best coals of South Wales for evaporatmg steam, and singularly free from 
sulphur, the indication of which is only 0*5 per cent. I found a good 
road made, and all the outlay necessary for a blast furnace. An engine 
of more than 100 horse power, and the furnace, being heated, n^^as to be 
able to charge in a few days; also large quantities of ore calcined, and 
coals ready, so soon as the furnace was sufficiently dry to use. From the 
way in which the coal and ironstone are obtainable, they can be brought 
to the furnace at about 3s. per ton; and, looking at the quality and the 
arrangements altogether, I have no hesitation in saying, that they will 
make iron as cheap, if not cheaper, than in either Scotland or England; 
and the quality of their pig iron will be second to none, since, with similar 
materials, this result has ever been insured. I expected a good deal from 
what I had heard before visiting the place, but it went beyond my ex- 
pectations, and I returned satisfied that it only. requires that district to be 
opened by railway communication in a very few years to make Leitriftf 
the Staffordshire of Ireland. If such a field of mineral wealth were known 

* From tb^Londoo Mechanics' Magazine, January, 1853. 
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to exist in any part of England which had no such means of access, I am 
quite sure a very short time would elapse before it would be at once de* 
veloped, and its riches made available. I give this opinion as an engineer 
long acquainted with mineral properties in England, and having no inter- 
est, personally, in any property in Leitrim." 

The field of these operations is not very far distant from the Arigna 
Company's works, which hare been, unfortunately, discontinued, in con- 
sequence of a combination among the workmen. The value of the Arigna 
ore is indisputable. 

Trial Trips of the Imperieuse.^ 

At ten minutes before 2 o'clock on Monday afternoon, the Imperieuse^ 
having previously got her steam up, steamed out of the basin by back turns 
of her screw, and on entering the river immediately started for her trial 
trip; the screw almost getting up to full speed at starting, and on proceed- 
ing down the river the engines worked remarkably well, making up to 
68 revolutions per minute with the greatest ease, and causing her to leare 
the Monkey and Jffrican steam vessels, sent to attend her, far behind. 
Captain Watson, with all the officers, was on board, and Captain Hood, 
R. N., with Lieutenant Robertson, of the steam department afloat at Wool- 
wich; Mr. Dinnen, inspector of steam-machinery afloat; Mr. Taplin, second 
assistant to the chief engineer at Woolwich Dockyard; Mr. John Penn, 
Mr. Mathew, and Mr. Hartree, of the firm of John renn and son, the con- 
•structors of her engines of 360 horse power, on the 'Urunk" principle pa- 
tented by that firm, and so successful in the Arrogant steam-frigate; and 
Mr, F. P. Smith, long connected with the introduction of the screw-pro- 
peller, into the naval service. 

The Imperiease went down the river in fine style, and ultimately left 
the Momkey and African far out of sight. On testing her speed at the 
measured mile, it was found to be upwards of 10^ knots per hour, the 
engines Working most satisfactorily, without the slightest symptom of 
heating or anything going wrone. On casting anchor below Gravesend, 
all on board were much gratified at the manner in which she was brought 
up; as, notwithstanding her size, she appears as manageable as a small 
boat. A glance would at once afford evidence that she is a most power- 
ful vessel, with ample room to mount and work with freedom guns of the 
largest calibre. 

Her armament will consist of eight guns, each 9 feet in length and 
weighing 65 cwt., with an 8-inch bore, and twenty-two 32-pounders of 
56 cwt., and 9 feet 6 inches long each. On the upper deck she will have 
one pivot gun 95 cwt., and 10 feet in length, for 68-pound shot, or 10- 
inch shell (already mounted); two 8-inch guns of 65 cwt. each, and eigh- 
teen 32-pounders of 45 cwt. each, and 8 feet 6 inches long each. 

On the following da}^ the hnperieuse had her steam up again shortly 
after 7 o'clock, and having heaved her anchor, started on a further trial 
trip between the Nore and Mouse Lights, in the deep water of that 
channel. She soon left the Monkey and African steam-vessels far be- 
hind, to the surprise of the crews of the numerous crafl; on the river. She 
arrived at the Nore at 35 minutes past 9, and finished her trial, running 
* From the London Mechanics' Magazine, Januaiy, 1853. 
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the distance of 15 knots and 200 yards from the Nore Light to the Mouse 
Light and back, at 13 minutes past 11, — showing a speed of 8*927 knots 
against the tide, which ran very strong, and a speed of 12*420 with the 
tide, but against a double reef topsail breeze. The average of the run out 
and back to the Nore was consequently 10-673 knots per hour; the 
number of strokes of the engines, as counted by a machine in operation 
during the whole trial, was 67*7 per minute, and an equal number of re- 
volutions of thescrew propeller, 16 ft. 6 inches in diameter, and having 
a pitch of 16 feet. The draft of water of the Imperieuse during the trial was 
16 feet forward and IQ feet 3 inches aft. 

After the trial, the Imperieuse was steered for the Medway, and, hav- ' 
ing taken on board a pilot sent out by the Admiral from the port of Sheer- 
ness, she proceeded up that river, and arrived under the sheer hulk at 
Chatham at 5 minutes past 1 o'clock, P. M., where one of her masts and 
her bow-sprit where suspended in mid-air ready to be put on board. It 
is worthy of remark, as unexampled in any previous triads of engines for 
the first time, that there was not, from the moment the Imperieuse left 
Woolwich until she arrived at Chatham, an engineer's stoppage for one 
second to adjust any of the screws or other parts of the engines. Every- 
thing worked so satisfactorily that the few adjustments required were per- 
formed with the greatest ease while at full speed. The only times the 
engines had to be eased was when the numerous vessels in the river could 
not get out of her way. 

Translated for the Jaunial of the Franklin Institute. 
^ JVew Modeling Clay, 

M. Barreswill has prepared for the use of sculptors a modeling clay 
which does not dry, but remains constantly moist. His process consists 
in moistening the clay not only with water, but with a concentrated so- 
lution of glycerine, a liquid substance which does not dry. — Casmas, 20th 
Feb., 1853, p. 296. 

Use of Cast Iron in' Boilers.* 
Cast iron has been used in France for some time to form the ends of 
the generators or ^^bouilleurs" of boilers, as they project beyond the brick 
setting, and are not exposed to the direct heat of the fire. The use of 
cast iron for this purpose is now, however, expressly forbidden by a re- 
cent order issued from the oflSce of the Minister of Public Works. All 
boilers in France must be tested to three times the pressure they are in- 
tended to bear, and the operation is to be repeated annually. Cylinders 
of steam engines and steam drying cylinders are tested in a similar man* 
ner. It says much for the inspection practised in France, that boiler ex- 
plosions are of extremely rare occurrence. 



Brass lUfe-making Machinery. i 
A very ingenious machine for making brass tubes without seam, the 
invention of M. Degrand, has been recently established in France, and 
* From Ihe London ArtizaSt May, 18&3. f ^Ttm the London Mining Journal, No. 990. 
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promises very excellent results. The tubes are cast in brass, (say) 20 
inches lon^, and of a great thickness. These are then put on steel man- 
drils, the diameter of which answers to the interior diameter of the fin- 
ished tube. The tubes on the mandrils are then placed in the machine, 
and passed between fluted rollers under a considerable pressure. A re- 
ciprocating motion is given to the tube on which the mandrils are fixed, 
and, at the end of each stroke, the tubes are slightly turned round, to 
expose a fresh surface to the action of rollers. A continuation of this 
process swages out the short thick tube to a long thin one, of the desired 
dimensions. A machine under the same patent, has been set to work in 
England; and having been constructed a^er the one above mentioned, 
is still more simple and effectual. Under the ordinary system of making 
brass tubes, the brass is cut into sheets of the proper size, the alternate 
edges bevelled ofl* in a planing machine, and the plate is then bent on 
a mandril with a hammer, and brazed, the bevelled edges forming the 
joint. The rough ends are then cut oil* in a lathe, and the tube cleaned 
with acid to finish it. — Artizan. 



FRANKLIN INSTITUTE. 



Proceedings of the Stated Monthly Meeting^ June 16, 1853. 

Samuel V. Merrick, President, in the chair. 

John F. Frazer, Treasurer. 

John E. Addicks, Recording Secretary, pro tem. 

The minutes of the last meeting were read and approved. 

Letters were read from the Statistical Society, and the Institute of Ac- 
tuaries, London; Charies F. Stansbury, Esq., Washington City, D. C; 
Trustees of the City Library of New Bedford, Mass., and the Maryland 
Institute, Baltimore, Maryland. 

Donations to the Library were received from Her Majesty's Commis- 
sioners for the Exhibition of the Works of Industry of all Nations (through 
C. F. Stansbury, Esq.;) The Society of Arts and the Institutions in Union, 
and John Weale, Esq., London; J. K. Snyder, Chairman of the Committee 
on the Geology of the State of California; Major J. J. Stevens, U. S. Coast 
Survey, W^ashington City, D. C; The Long Island Railroad Co., New 
York; Trustees New Bedford City Library, Mass., and A. Hart, Prof. 
J. F. Frazer, and Edward Miller, Jr., Philadelphia. 

The Periodicals received in exchange for the Journal of the Institute 
were laid on the table. 

The Treasurer read his statement of the receipts and payments for the 
month of May. 

The Board of Managers and Standing Committees reported their 
minutes. 

The Board of Managers reported that Solomon W. Roberts, Esq., had, 
owing to his continued absence from the City on professional services, at 
the last meeting resigned his ofiSce as Corresponding Secretary of the In- 
stitute, and that they bad unanimously elected Professor John C. Cresson 
to fill the vacancy. 
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The Board further reported that they had elected W. J. Marshall, Esq., 
Secretary of the Institute of Mechanical En^neers, Birmingham, England, 
a corresponding member of the Franklin Institute. 

New candidates for membership in the Institute (3) were proposed, and 
the candidates (3) proposed at the last meeting were duly elected. 

Mr. Fairman Rogers exhibited a level staff somewhat similar to one de- 
scribed in vol. XIX. of the Journal j p. 76. It is intended to dispense with the 
ordinary sliding target, and to remedy some of the inconveniences attend- 
ing the use of die ordinary ^'Gravatt staff." The divisions in tenths and 
hundredths of a foot are not placed over each other, but diagonally across 
the face of the rod, forming a species of diagonal scale. The first five- 
hundredths in every tenth are marked by diamonds '04 long, and the 
remaining five-tenths by dots. The feet are marked by red Roman nume- 
rals. This rod can be read 400 feet with a good 14 inch level, and ap- 
pears to be quite as accurate as any other form. Its principal convenience 
consists in the fact that the leveller need not depend upon the rodman's 
reading, as he reads the graduations himself. It is decidedly the best 
form of staff without a target yet presented, yet the old target rod will 
probably be found, on the whole, more convenient, from its greater dis- 
tinctness at long distances and in thick woods. 

Mr. Jason M. Mahan exhibited an improved machine for planing off 
the backs of stereotype plates. 

Dr. L. V. Newton made some remarks on his galvanized type, stating 
that experience had confirmed the favorable estimate in which it was held 
at the time he had previously presented it to the notice of the Institute, in 
March 20th, 1851, (see Journal Institute^ Vol. xxi, 3d Series, p. 281.) 

Dr. Alfred Kennedy exhibited a small surgical instrument for caute- 
rizing. It consisted of two brass wires imbedded in a varnished cocoa 
wood case, and connected at the lesser extremity by a small platinum 
wire, rather finer than bell wire, bent in the form of the letter y. The bot- 
tom of the y was the cauterizing portion, and when required for use was 
heated by a current of galvanism from a battery, the conducting wires of 
which were attached to the instrument by thumb screws in the usual way. 
Dr. Kennedy had seen this cautery used in the service of M. Nelaton, 
at Paris, in August, 1851, and from a drawing taken at the time, Mr. L. 
C. Francis, philosophical instrument maker, of this city, had made that 
now exhibited, which was about the size of one's finger. 

The heating effect of a current of galvanism through a fine wire of pla- 
tinum had been applied in terrestrial and in sub-marine blasting. Dr. 
Hare had also ingeniously employed it in his eudiometer. This was one 
of its applications to surgery, and nothing could be simpler than its em- 
ployment. The projecting wire was brought close to the part to be cau- 
terized, an assistant at a signal given made the connexion with the battery, 
the platinum immediately became incandescent, the part was cauterized; 
at another signal the connexion was broken, and the instrument withdrawn 
cold. 

In deep seated ulcers, in the posterior portion of the mouth, for exam- 
ple, the galvanic cautery possessed unequalled advantages. Unlike the 
actual cautery heated by flame, it excites no alarm in the patient, and 
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may even be used without his knowing what bums him. In large serous 
tumours, as in ^^ white swelling" of the knee, the instrument is inconTe- 
nient from the large battery required. In a case of that disease in which 
it was tried, three half gallon Bunsen batteries failed to heat sufficiently 
to prevent the chilling of the wire as it was passed over the extended 
surface of the enormous watery swelling. For the smaller operations, 
the instrument must be classed among the many valuable contributions 
of chemistry to surgery. 



COMMITTEE ON SCIENCE AND THE ARTS. 

Report on Mr, Thomas Armiiagi^s Lightning Rod. 

The Committee on Science and the Arts, constituted by the Franklin Institute of the 
State of Pennsylvania, for the promotion of the Mechanic Arts, to whom was referred 
for examination, "a Lightning Rod," invented by Mr. Thomas Armitage, of Philadel* 
phia, Penusylvania — Rispobt : 

The lightning rod of Mr. Armitage differs from that ordinarily in use, 
by the substitution of a pointed magnet for the purpose of discharging 
the electricity from the clouds, in the use of a number of points for a pe- 
culiar purpose, and in so adjusting the magnet with its appendages that 
it may always be directed towards the point from which the storm is 
proceeding. Its construction is as follows: 

The usual metal rod is extended from the ground to the top of the 
building to be protected, where it terminates in a number of iron points, 
which are painted for the purpose of preventing rusting. A few feet 
below this termination, a cross piece of iron worlds freely by means of a 
collar upon the upright rod, and carries at one end the magnet surround- 
ed by points, while at its other extremity it bears ornamental figures of 
sheet iron, exposing sufficient surface to cause it to operate as a weather- 
cock, thus keeping the magnet always turned to the quarter from which 
the wind is blowing. 

The steel, before being magnetized, is made to undergo a tedious pro- 
cess, the nature of which was not fully explained to the Committee, with 
the object of preventing it from rusting; it is then magnetized by subject- 
ing it to a galvanic current. In the specimens submitted to the Committee, 
the magnetism communicated was very feeble, so much so as to lead Mr. 
Armitage to the belief that it was of a peculiar nature, having an attrac- 
tion for iron, but not for steel, and presenting but one pole, and that of a 
different nature from either of those of ordinary magnets. The Committee 
of course demonstrated to him the errors in these views. 

The supposition that this lightning rod is more efficient than the ordi- 
nary one, rests on the belief that a magnet exerts a greater attraction for 
electricity than a piece of platina, or other metal. As Mr. Armitage stated 
that experiments made by himself, in conjunction with another gendeman, 
had shown this to be the fact, the Committee felt of course bound to en- 
deavor to confirm or confute this opinion by direct observation; and a 
course of experiments was in consequence instituted, in which the distance 
was determined at which the spark from the prime-conductor of an elec- 
trical machine could be taken by the same piece of iron, at one time un- 
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magnetized, and at another highly magnetized by the influence of the 
galvanic coil. This distance was found to be the same. The distance at 
■which a point would prevent the accumulation of electricity in the con- 
ductor (as indicated by a quadrant electrometer placed upon it) was then 
tried, and found to be the same, whether the point was magnetic or not. 
They therefore believe that the opinion.of Mr. Armitage, that a magnetic 
point will give greater security from the effects of lightning than an ordi- 
nary one, is fallacious. 

Mr. Armitage has surrounded his magnet with a brush of iron points, 
and terminated the vertical poiot of his rod with a similar brush, believing 
that through them the electricity which enters by the magnet will be again 
dissipated. It is scarcely necessary for the Committee to advert to the 
error of this belief. The brush, which is undoubtedly the most effective 
termination of a lightning rod, loses in his rod very much of its efficiency 
by being thickly covered with a coating of paint, to preserve the points 
from rusting. 

The idea of presenting the point always towards the storm is in itself 
excellent, but it is accomplished in this rod only by breaking the perfect 
metallic connexion which ought to exist between all its parts; which 
break might perhaps lead to accident, and must undoubtedly diminish 
the inductive efficiency of the point, when by the accumulation of rust at 
the collar, a bad conductor of electricity is interposed between the mag- 
net and the ground. The same advantage is fully gained by terminating 
the ordinary lightning rod by a ring or brush of points of platina wire, 
pointing in all directions. 

In conclusion, therefore, the Committee cannot approve of the method 
of constructing lightning rods proposed by Mr. Armitage: 

First, Because they do not believe that the magnet is in the least more 
efficient in discharging the electricity of the thunder cloud, than an ordi- 
nary metallic point. 

Second, The efficiency of the point is reduced by the want of perfect 
metallic connexion between it and the ground. 

For these reasons, the Committee beueve that the lightning rods thus 
constructed are decidedly inferior to those commonly used. 
By order of the Committee, 

Wm. Hamilton, Jictxmry. 

Philadelphia, June 8, 1853. 



BIBLIOGRAPHICAL NOTICES. 



Elements of Mechanics: elucidating the Scientific Principles of the Practical 
Construction of Machines. By T. Baker, C. E. London: John Weale, 
1852. 

This is a little book which will be found very valuable to young me- 
chanics and inventors, intended as it is to give them an account of the 
various icontrivances which have been devised for the purpose of modi- 
fying motion so as to suit it to particular purposes. The mechanical 
principles announced at the beginning are by no means as clearly laid 
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down as thejr should be, and are, vre think, liable in some cases to mis- 
apprehension; but the arithmetical examples, if carefully studied, will 
correct this, and the description of the contrivances and the accompany- 
ing drawings are very clear and satisfactory. 

At the end there are a number of articles on sugar refining, pot-maldnf^ 
&c., &c., which are altogether oi\t of place, and seem to be in the nature 
of advertisements. They have the disadvantage of making the book 
larger than it otherwise would be, and will probably be but of little use 
to the persons for whom the main part of the volume is intended. But, 
on the other hand, they will interest another class of readers, who will be 
glad to find anywhere the information here given, and the study of them 
will surely hurt nobody. 

Something of the same kind may be said of the constant references to 
Professor W illis's Prindples of Mechanism; they ma^ lead the learner to 
the belief that the said Professor is a very great genius, and the inventor 
of almost every thing useful in tlie mechanical arts; but if the reader is 
thus induced to purchase and study the book referred to, he will find it 
well worth his money and trouble, and his farther study of mechanics 
will probably teach him that there have been other men great in this line 
besides the Professor; if it does not, there is no great harm done; if it does, 
he may think better of others, and none the worse of Professor Willis. 



Plain IHrectums for obtaining Photographic Pictures by the Cdotype and 
Energiatype; alsOy upon Mbumenized Paper and Glass^ by Collodion 
and jiUntmen^ tfCj ^c. Philadelphia: A. Hart, late Carey & Hart, 1853. 

This book is intended to give those beginning the study of Photogra- 
phy (using the word in its largest sense) a practical insight into the me- 
thods and manipulations by which the various kinds of pictures now in 
vogue are produced. It makes apparently no higher pretensions than to 
be a compilation of descriptions of methods mostly by the authors them- 
selves, and so far as we are able to judge, from a very limited experience 
in making pictures, will prove to be a valuable manual for the photogra- 
pher. There is no apparent attempt made to give credit where it is due 
for improvements or inventions, and the author of one of the treatises is 
especially unjust in his allusion (p. 150) to the process of Mr. Hill. It is 
mere justice to the gentleman slandered to say, that his claims do by no 
means ''rest pretty much on his own assertions." On the contrary, he 
had, before any publication was made, shown the pictures to some of 
OUT best artists, and has since submitted them to a Committee of the 
United States Senate. Our English brethren must pardon us for believing 
that this is as good evidence of a fact as the understanding 'Hhat speci- 
mens have been forwarded to London." 

The first original inventor in this line is M. Becquerel, who showed 
his pictures to the Academy of Science at Paris, and published his pro- 
cess. M. Niepce, Mr. Hill, and doubtless others, have independently 
arrived at still better results, and deserve credit for what they have done. 
But in giving this credit to one, it is not necessary to do injustice to, 
much less to sneer at, the other. 
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TO IRON MANUFACTURERS. 




NASMYTH'S 
Patent Direct Action Steam Hammer. 

(Af«mcAr &Soi^, ^saignees of the PataUfor the United Statee,) 

Theundesig^iiecl call the attention of Iron Manufacturers to the Nasntto Patent Steam 
Haxxxb, now 80 generally introduced into this and other countries, of which they are 
the aasignees and sole Agents for the United States. Up to the present time there have 
been made by the Patentees in England, for that country and the Continent of Europe, be- 
tween two hundred and fifty and three hundred hammers, for Government, RaBway Compa- 
nies, Copper Works, Forges, and Engineering establishments; and the undersigned have 
made for this country upwards of forty, varying in size from 600 lbs., falling 1^ ft., to 6 tons, 
lalting 6 feet. They can, therefore, confidently urge its merits upon the trade, and are 
provided with certificates in its favor firom many parties, (who have one or more in Use,) 
^rlucb will be shown upon application. 

The advantages of this Hammer over all other forms are as follows: — 
lot. The Ram fidling vertically, the surfaces of the bitts upon it and the anvil are always 
parmllel, giving facilities for flattening a ball or faggot of any thickness; and the fall being 
&t greater than that of any helve hammer, a much thicker mass may be placed under, 
uritkont choking it 

2d, The intenaity of the blow may be modified instantly by the attendant, so as to snit 
the wotk; and the Ram may in like manner be arrested in its descent at any point, so that 
it is more completely under control than any other form knovm. 

3d, It may be adapted to any description of work, whether for hammering blooms, 
ntiUring heavy forginga, or the ordinary light forgings for maehine shops; for beating cop- 
per, or crashing atone, dtc., 6lCj The form of the side frames can be altered to suit cir- 
cuooatances, so as to allow firee access on all sides. 

4 th, It requires no Steam Engine to work it; hence the friction and other losses incident 
to the ordinary hammer are materially reduced. In Forges the waste heat from the fur- 
lueea gives ample steam to Work it. Every Hammer is provided with self-acting and 
hand fearing. 

For terniB and other particulars, apply to 

MERRICK & SON, 

Southwark Foundry ^ Philadelphia, 
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HOME AND FOREIGN AGENCY FOR PATENTS. 

OJSIice F Street^ Opposite the RUent Office. 



The tmdenigtied have aMOciated themMlvM as AeEirts, ArroairaTs, Con vssLioma» and 
Covgiri.Tiire Evsikbbes for Inventora, Patented, and others; and in offering their wtnkn 
to the public, confidently submit, that their business will commence under auspices onusuaUy 
fayorable. They have all been for many years officially connected with the United Stata 
Patent Office. Professor Paox has held the office of Prindpal Examiner Iot ten yean 
past, Mb. Grbkhouoh formerly superintended the restoration of the drawings last hy the 
burning of the Patent Office, and Ma. FLSiscairAirir was also engaged in the Patent 
Office for sereral years in the restoration of lost Patents. Paor. Paok has devoted hit 
life to the investigation of science and art. Ma. GasXHoueH has acted as an Agent sad 
Counsellor for Inventors for upwards of eleven years, and Ma. FixiscHMjjrir is well known 
for his labors in Agriculture, has had experience as a Civil Engineer, possesses an efxten- 
stve knowledge of foreign languages, and has been for several years past a resident k 
Europe as an official agent of the United States: these advantages, together with a gene- 
ral experience in all matters of invention and machinery, Patent law and its appUcatieo, 
and extensive foreign correspondence and agendes, will insure, to inventors and othen, 
extraordinary facilities for the procurement of Patents or defence of their rights, and ex- 
pedition in the transaction of business. 

Pbo7. CHARLES G. PAGE, M. D., 

Late Chief Examiner of Patents. 

J. J. GREENOUGH, M. E. 

C. L. FLEISCHMANN, C. B. 
WASBiiraTOK, August 16, 1853. 
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LAP-WELD IRON BOILER FLUES, 

MANUFACTURED BY THE 
READING IRON TUBE AND FLUE WORKS, 

Made from li to 7 inches in diameter, in lengths to 18 feet, and of the beat Pomsyl- 
'vania refined cold blast charcoal iron, and equal in finish to sny imported. 

Also, made to order, a bat*welded flue with patent lap-welded ends, and, when prefetiad, 
will be finished with a screw and £srule. 

FLUES of any thickness of metal, or lengths under 18 feet, made to order. Also, 
welded wrought iron tubes, for water, steam, and gas. Extra heavy tubes made to 
«rder. 

For sale by our agent, SAMUEL GRIFFITHS, No. 13 North Seventh Street, Pbib- 
^phia, and A. B. WOOD, No. 23 Piatt Street, New York, or at our Works. 

SEYFERT, McMANUS & CC 

Reading, Peniia. 



M. W. BALDWIN, 

IKAinrFACTVRER OF 

LOCOMOTIVE, MARINE, AND STATIONARY 
STEAm ENGINES, 

Oft the most approved Models, ondtmequaUeA for beauty, dnratnlity and 

Efficiency, 

All kinds of Machinery furnished to order. Pia»!S and Drawings made free of expenit ^ 
AersoQs wishing to have work executed. Lathr^ and tools of eTenrdesoriplies for Engia 
Mannfaetarers, Boiler Makers, Saw Makers; Rolling Mills: Pumps for Water Works and Mlaei 
Blowing Gylinders and Fans for Cupola FarBac|»; Screw Bolt Macbiaea; Planing Maehiaei 
Calleoders; Cotton Presses; Sugar Mills; Engines and Apparatus for Inclined Planes; Iron aa 
tofase Castittcs; Copper work for Steam Engine Boilers, Hydraulic Presses, and Pattema fte 
vitked with oeapatch, and axeeuted under tne immediate superintajideaca of tka Proprietor 
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PASCAL IRON WORKS. 

WARKjaOVSIS, 

[ No^ 77 South Third street j South East corner of Walnut street 
: PHILADELPHIA. 

mORRIS, TASKEB A MORRIS, 

IfOB Fovnders, and mannfactnrers of Coal Grates, Famaoea, Kitchen Rangea, Bath Boilevi , 
I Perpetoal Orens, &c. 

Welded Wrought Iron Tubes 

i FrcMB 3 inches to i of an inch bore, and from S to 12 feet longp. 

For I«oeoBOtiTe or other Steam Boiler Flues, Gas and Water Pipe, Wanning Prisons and 
Green Howies with Hot Water circulation, &o. 

Patterns for the Foundry received, and c»atinsa delirered at the 

Wareboiuey Third and Walnut Street. 

I ULBOEATORYFOAFRACTIOALAlTOAnALTTIOALOHEniSTBT 

The Subscriber continues to aive his personal attention to instruction in PRACTICAL 

CHEBCISTRY, MINERALOGY AND GEOLOGY, acunrdinf to die method Which he hat 

I narsoed Bocoenfnlly during the past seventeen years in this city. A commodious and well 

\ mraished LAnosATORT, a large and select Ltbraut of practical and scientific works in the 

I Eoglisli, German, and French languages, together with mineral, geological, and technio^l 

CoLLBonoiis, offer every facility to the student. 

ANALYSES of Ores, Minerals, Soils, Waters, Vegetable substances, and the productions 
of Art will be carefully executed. Persous residing at a distance may send by letter small 
* average samples of ores, earths, &o^ weighing from 100 grains to one ounce. 

The various applications of Chemistrv to Manufactures, Agriculture. Medicine, and Pbar- 
I macy will receive special attention. Where it is practicable, researcbes will ho instituted 
I and opinions viven on ail chemical questions. 

Apply to Wm. Hamilton, Actuary of the Franklin Institute, or to the subscriber, 

JAINLES €. BOOTH. 
I At the liaboratoryy College Avenue, lOth St. between High and Cheswit Sts. 



^ AlVESRIOAV AND FOBEIGN AGENOT FOB PATENTS. 

CHARLES M. KELLER, Engineer and Attorney for procuring patents, (iaXR Chief Exam- 
iner m the United States Patent Office,) having dissolved the Partnership, until recently exist- 
ing in the City of Washington under the firm of Keller and Greenongh, has oommenced the 
practice of his profession in the City* of New York. 
I Having for many years been connected with the United States Patent Office, and having de- 
; voted his whole life to mechanical and scientific pursuits, and bemg intimately acquainted 
[ with the history of inventions, and the progress of the useful arts, and with the practice and 
! decisions of the United Stales Courts, where questions relating to patents are involved, he feels 
I conHdent that he will be able to render valuable aid to those wnose interests may lie in thia ia* 

pdrtaal brsoeh of property. 
I He win atiend to the preparation of specifications and drawing^ for the procuring of patents; 
' aJflo, to the examination and reissue of patents alreEidv granted, Tor which he believes his ex- 
perience and practical knowledge of the arts, and the law of patents, particularly qualiile9 
! lim. He will also attend to the presentation of applications for patents before the United 
States Patent Ofllce, and argue questions of doubt before the Commissioner of Patents, and 
I appeals from the decisions of the Patent Ofllce. 

I In all questions o£ litigation arising under patents, he will prepare the cases for the legal pro- 
I fesakniy in order that the l(iw may be correctly applied to the scientific part of the subject ; and 
I will soperinfend the taking of depositions to be used in oases of conflicting applications before 
the United States Patent Office, or to be read in Court ; and, in short, may be consulted on all 
I questions relating to his profession and the laws of patents. 

He may be consulted on all questions of Eo^neeriog, particularly in the branches involvtd 
in maniitaetures and the construction of machmery, and he flatten himself that his Ions ex- 
[ ^erience in the dnties of Examiner of Patents, requiring a practical and theoretical knowledge 
I «f all the branches of industry, will enable him to render important service on these varions 
I nubiects, especially in questions involving the union of various branches of manufactures. 
[ He has made such arrangements as will enable him to conduct business before the Patent 
I Office with as much facility as if personally present : and his location in the city of New York, 
I the great centre cT industry, has been selected with the view (^ facilitating j[»ersonal interviews 
[' with those who may employ him. This location will also enable him to dispose of inventions 
I and patent rights. 

Patenta may be procured through him in all foreign countries in which such rights are recoc- 
i ni^ed, and to this end he' has secured the assistance and co-operation of gentlemen of the high* 
\ cat integrity and talent in the various European States- _ 

f OJUe, iVc. 47 WaU Stmt, City of l^tw TvJt. 
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The Journal of the Franklin Institute is the oldest Periodical in the United States 
devoted to the spread of information on subjects connected with the Mechanic and Mana- 
facturing Arts, and the only one containing a complete record of American Patents issued 
since its establishment in January, 1826. 

The extensive list of European Exchanges which it possesses, enables it td give to its 
readers early information as to any improvements, or discoveries made in any part of 
Europe, while it ensures to articles published in its pages, a wide circulation in those 
Countries of the Old World in which Mechanic Arts and Manufactures prosper. 

Among its correspondents will be found many of the most distinguished artizans and 
scientific men of our own Country; and in it will be found the official accounts of many 
important experimental researches, conducted under authority of the Institute or other 
< public bodies. A liberal compensation is ofiered by the Committee for all original articles 
within its scope; and manufacturing firms arc respectfuUy solicited to forward to the 
Actuary such details as they may deem suitable, of mechanical processes, machinery, 
steam vessels, and other engineering works in process of construction. 

The series of Reports of Important Patent Law cases adjudicated in the United States 
Courts, which will be continued by the able Reporter who has hitherto furnished them 
for the Journal ; and the copious index of Patents from 1838 to the present day, which is 
digested semi-annually and arranged chronologically, being the only complete index pub- 
lished, regularly during that period, make it indispensable as a book of reference to those 
interested in this branch of Jurisprudence. To Engineers and Ship Builders its pages 
oflcr a record of the dimensions and the particulars of the performance of steamers bailt 
or building in the United States and abroad, of which the value can be best appreciated 
by those engaged in the construction of steam vessels. The number of correspondents in 
this department is large and rapidly increasing. 

Artizans and practical Manufacturers, for whose benefit the Journal is particularly da 
signed, require a periodical combining sound theory with reliable information on subjects 
properly belonging to their several pursuits. In arranging matter for its pages, the Editor 
and Committee on Publications are guided by a desire to lay before the various classes 
of their readers, such a selection as will be valuable to them in their business, and also 
make the Journal a Repertory worthy of preservation, and Taluable as a record of the 
actual history of the Arts in successive years. 

Each number contains 72 pages octavo, published monthly, forminjr per annum two 
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which they are founded. As the whole income derived from it is expended in its publica- 
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increase of its subscription list. With a view to promote such improvement and increase 
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present subscriber who shall send the name of one new subscriber, and remit the sum of 
Eight Dollars. And, in like manner, to forward three copies to any subscriber who akali 
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CIVIL ENGINEERING. 



On Boilers and Boiler Explosions. By W, Faibbaihn, Esq., F. R, S.* 

Various notions are entertained as to the causes of boiler explosions, and 
scientific men are not always agreed as to whether they arise from exces- 
sive pressure due to the accumulation of heat, or to some other cause, such 
as the explosion of hydrogen gas, generated by the decomposition of water 
suddenly thrown on heated plates, of which we have an exceedingly in- 
definite conception. That of the decomposition of water is, I believe, a 
somewhat prevalent opinion, but I apprehend it cannot be the invariable 
cause, inasmuch as in that case we must assume the boiler to be nearly 
empty of water, and the plates over the furnace red hot. 

It is not unreasonable to' suppose, that a force of such sudden origin, 
and so immediate and destructive in its effects, should suggest the pre- 
sence of an explosive mixture: but I think it will be difficult, if not 
impossible, to account for the accumulation of a sufficient quantity of hy- 
drogen without the presence of oxygen and other gases, in their due 
proportions, to form an explosive compound. Now, as these equivalents 
cannot be generated all at once by the simple decomposition of water 
(admitting for the moment that the water is decomposed), we must look 
for some other cause for the fatal and destructive accidents which, of late 
years, have been so prevalent. 

In treating of this subject, I hope to show not only what are the pro- 
bable causes of explosion, but what appears equally important, what are 
* From the London Practical Mechanic's Journal, June, 1953. 

Vol. XX VI.— Third Seiiies.— No. 2.— August, 1853. 7 



Digitized by LjOOQ IC 



74 Civil Engineering. 

'not the causes. So many theories (some of them exceedingly problema- 
tical) have been brought forward on the occasion of disastrous explosions, 
that it requires the utmost care and attention to circumstances before they 
are generally admitted. To acquire satisfactory evidence as to the pre* 
cise condition of the boiler and furnaces before an explosion is next to 
impossible, as most frequently the parties in charge, ana from whose mis- 
management and neglect we may, in many cases, date the origin of the 
occurrence, are the first to become the victims of their own indiscretion, 
and we can only judge from the havoc and devastation that ensues as to 
the immediate cause of the event. 

From this it follows that, in many of the explosions on record, few, if 
any, of the real circumstances of the case are made known, and we are 
left to draw conclusions from the appearance of the ruptured parts, and 
the terrific consequences which too frequently follow as a result. This 
want of evidence as to the precise condition of a boiler, with all its valves 
and mountings, preceding an explosion, is much to be regretted, as it 
causes a degree of mystery to surround the whole transaction; and the 
vague and sometimes inaccurate testimony of witnesses, but too often 
baffles all attempts at research, and creates additional cause of alarm to 
all those exposed to the occurrence of similar dangers. 

In the discussion of this subject, I shall, however, endeavor to trace, 
from a number of examples in which I have been personally engaged, 
and from others which have come to my knowledge, the causes which 
have led to the disastrous effects. 

In my attempts to ascertain facts by a course of reasoning which I shall 
have to follow in this investigation, I could wish it to be understood that it 
is not my intention to raise doubts and fears in the public mind, calculated 
to arrest the progress of commercial enterprise, or to cripple the energies of 
mechanical skill. On the contrary, I am most anxious to promote the 
advancement of the useful arts, to increase our confidence in the applica- 
tion of increased pressure, and to secure, within moderate bounds, the 
economical and useful employment of one of the most powerful agents 
ever known in the history of practical science. My object in this inquiry 
will, therefore, be to enlarge our sphere of action by a more comprehen- 
sive knowledge of the subject on which it treats; to induce greater cau- 
tion along with improved construction; and to insure confidence in all 
those requirements essential to the public security. 

For the attainment of these objects, it will be necessary to divide the 
subject into the following heads: — 

1^/, Boiler explosions arising from accumulated internal pressure; 

2dy Explosions from deficiency of Water; 

3(/, Explosions produced from collapse; 

4tt, Explosions from defective construction; 

bthy Explosions arising from mismanagement or ignorance; and, 

6/A, The remedies applicable for the prevention ot these accidents. 

\st^ Boiler explosions arising from accumulated internal pressure. — In 
nine cases out of ten, a continuous increasing pressure of steam, without 
the means of escape, is probably the immediate cause of explosion; 
in some instances it arises from deficiency of water, but accidents of this 
kind are comparatively few in number, as we often find in tracing the 
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causes, that they have their origin in undue pressure, emanating from 
progressive accumulation of steam of great force and intensity. Let us 
take an example — to some of which I am able to refer — and we shall find 
that a boiler, under the influences of a furnace in active combustion 
(as the recipient of heat), will generate an immense quantity of steam, 
and unless this is carried off by the safety-valve, or the usual channels, 
when generated, the greatest danger may be apprehended by the contin- 
uous increase of pressure that is taking place within the boiler. Suppose 
that, from some cause, the steam thus accumulated does not escape with 
the same rapidity with which it is generated; that the safety-valves are 
either inadequate to the full discharge of the surplus steam, or that they 
are entirely inoperative, which is sometimes the case, and we have at 
once the clue to the injurious consequences, which, as a matter of fact, 
are sure to follow. The event may be procrastinated, and repeated trials 
of the antagonist forces from within, and the resistance of the plates from 
without, may occur without any apparent danger; but these experiments, 
often repeated, will at length injure the resisting powers of the material, 
and the ultimatum will be the arrival of the fatal moment, when the ba- 
lance of the two forces is destroyed, and explosion ensues. Ho^ very 
often do we find this to be the true cause of accidents arising from ex- 
treme internal pressure, and how very easily these accidents might be 
avoided by the attachment of proper safety-valves to allow the steam to 
escape, and relieve the boiler of those severe trials which ultimately lead 
to destruction! If a boiler, whose generative power be equal to 100, be 
worked at a pressure of 10 lbs. on the square inch, the area of the safety- 
valves should also be equal to 100, in order to prevent a continuous in- 
crease of pressure; or in case of the adhesion of any of the valves, it is 
desirable that their areas should, collectively, be equal to 100. If two 
or more valves are used, 100 or 120 would then be the measure of outlet. 
Under these precautions, and a boiler so constructed, the risk of accident 
is greatly diminished; and provided one of the valves is kept in working 
order, beyond the reach of interference by the engineer, or any other 
persony we may venture to assume that the means of escape are at hand, 
irrespective of the temporary stoppage of the usual channels for carrying 
off the steam. 

So many accidents have occurred from this cause — ^the defective state 
of the safety-valves — that I must request attention whilst I enumerate a 
few of the most prominent cases that have come before me. In the year 
1845, a tremendous explosion took place at a cotton-mill in Bolton. The 
boilers, three in number, were situated under the mill, and from unequal 
capacity in the safety-valves, and even those imperfect, as they were pro- 
bably fast, a terrific explosion of the weakest boiler took place, which tore 
up the plates along the bottom, and the steam having no outlet at the top, 
not only burst out the end next the furnace, demoIiSbing the building in 
that direction, but tearing up the top on the opposite side, the boiler was 
projected upwards in an oblique direction, carrying the floors, walls, and 
every other obstruction before it; ultimately it lodged itself across the rail- 
way at some distance from the building. Looking at the disastrous con- 
sequences of this accident, and the number of persons — from sixteen to 
eighteen — who lost their lives on the occasion, it became a subject of deep 
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interest to the community that a close investigation should immediately be 
instituted, and a recommendation followed, that every precaution shoold 
be used in the construction as well as the management of boilers. 

The next fatal occurrence on record in this district was a boiler at 
Ashton-under-Lyne, which exploded under similar circumstances, name- 
ly, from excessive interior pressure, when four or five lives were lost; and 
again, at Hyde, where a similar accident occurred from the same cause, 
which was afterwards traced to the insane act of the stoker or engineer, 
who prevented all means for the steam to escape by tying down the 
safety-valve. 

There was a boiler exploded at Malaga, in Spain, some years since, 
and my reason for noticing it in this place is to show, that explosions may 
be apprehended from other causes than those enumerated in the divisions 
of this inquiry, and that is incrustation. Dr. Ritterbrandt says in a paper 
read before the Institution of Civil Engineers, by an eminent chemist, Mr. 
West, ^Hhat a sudden evolution of steam, under circumstances of incrus- 
tation, is no uncommon occurrence." In several instances I have known 
this to be the case, particularly in marine boilers, where the incrustation 
from salt water becomes a serious grievance, either as regards the dura- 
tion of the boiler, or the economy of fuel. 

If it were supposed, as Dr. Ritterbrandt observes, that the boiler was 
incrusted to the extent of half an inch, it would at once be seen that 
nothing was more easy than to heat the boiler strongly, even to a red beat, 
without the immediate contact of water. Under these circumstances, the 
hardened deposits being firmly attached to the plates, and forming an 
imperfect conductor of heat, would greatly increase the temperature of 
the iron; and the great difference of temperature thus induced between 
the material, and the greater expansibility of the iron, would cause the 
incrustation to separate from the plates, and the water rushing in between 
them would generate a considerable charge of highly elastic steam, and 
thus endanger the security of the boiler. 

These phenomena were singularly exemplified in the Malaga explosion, 
which is thus described by Mr. Hick: — "I have ascertained that a very 
thick incrustation of salt was found on the lower part of the boiler, im- 
mediately over the fire, and, so far as it extended, the plates appear to 
have been red hot, thereby much weakened, and hence the explosion. 
The ordinary working pressure of the boiler is 130 lbs. per square inch, 
and perhaps at the time of the explosion very much above that pressure, 
as there was only one small safety-valve of two and a half inches ^Jiameter. 
The boiler was only two feet six inches diameter, and twenty feet 
lon?.» 

Incrustation, exclusive of being dangerous, is attended with great ex- 
pense and injury to the boiler by its removal. In the case of Translantic, 
Oriental, or other long sea-going vessels — even after the use of brine- 
pumps, blowing out, &c. — a very large amount of incrustation is formed, 
and considerable sums of money are expended each voyage to remove it. 

Other explosions, of a more recent date, are those which occurred at 

Bradford and Halifax. They are still fresh in the recollection of the 

public mind, and are so well known as not to require notice in this place. 

I cannot, however, leave this part of the subject without reverting to 
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an accident which occurred on the Lancashire and Yorkshire Railway, 
which had its origin in the same cause — excessive internal pressure. This 
accident is the more peculiar, as it led to a long mathematical disquisition 
as to the nature of the forces which produced results at once curious and 
interesting. The conclusions which I arrived at, although practically 
rights were, however, considered by some mathematically wrong, as they 
were firmly combated by several eminent mathematicians; and notwith- 
standing the number of algebraic formulas, and the learned discussions 
of my friends on that occasion, I have been unable to change the opinions 
I then formed to others more conclusive. 

The accident here alluded to occurred to the**Irk" locomotive engine, 
which in February, 1845, blew up, and killed the driver, stoker, and 
another person who was standing near the spot at the time. A great 
difference of opinion as to the cause of this accident was prevalent in the 
minds of those who witnessed the explosion, some attributing it to a crack 
in the copper (Ire-box, and others to the weakness of the stays over the 
top; neither of these opinions were, however, correct, as it was afterwards 
demonstrated that the material was not only entirely free from cracks and 
flaws, but the stays were proved sufficient to resist a pressure of 150 to 
200 lbs. on the square inch. The true cause was afterwards ascertained 
to arise from the fastening down of the safety-valve of the engine (an ac- 
tive fire being in operation under the boileratthetime), which was under 
the shed, with the steam up, ready to start with the early morning train. 

The effect of this was the forcing down of the top of the copper fire- 
box upon the blazing embers of the furnace, which, acting upon the prin- 
ciple of the rocket, elevated the boiler and engine, of 20 tons weight, 
to a height of 30 feet, which, in its ascent, made a somerset in the air, 
passed through the roof of the shed, and ultimately landed at a distance 
of 60 yards from its original position. The question which excited most 
interest, ^as the absolute force required to fracture the fire-box, its pecu- 
liar properties when once liberated, and the elastic or continuous powers 
in operation, which forced the engine from its place to an elevation of 30 
feet from the position on which it stood. An elaborate mathematical dis- 
cussion ensued, relative to the nature of these forces, which ended in the 
opinion that a pressure sufficient to rupture the fire-box, was, by its con- 
tinuous action, sufficient to elevate the boiler, and produce the results 
which followed. Another reason was assigned, namely, that an accumu- 
lated force of elastic vapor at a high temperature, with no outlet through 
the valves, having suddenly burst upon the glowing embers of the furnace, 
would charge the products of combustion with their equivalents of oxy- 
gen, and hence explosion followed. Whether one or both of these two 
causes were in operation is probably difficult to determine; at all events, 
we have in many instances precisely the same results produced from sim- 
ilar causes, and unless greater precaution is used in the prevention of ex- 
cessive pressure, we may naturally expect a repetition of the same fatal 
results. 

The preventives against accidents of this kind are well-constructed boil- 
ers of the strongest form, and duly proportioned safety-valves, one under 
the immediate control of the engineer, and the other, as a reserve, under 
the keeping of some competent authority. 

7* 
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2d. Explosions from deficiency of water. 

This division of the subject requires the utmost care and attention, as 
the circumstance of boilers bein^ short of water is no unusual occurrence. 
Imminent danger frequently anses from this cause, and it cannot be too 
forcibly impressed upon the minds of engineers, that there is no part of 
the apparatus which constitutes the mountings of a boiler which require 
greater attention — probably the safety-valves not excepted — than that 
which supplies it with water, A well-constructed pump and self-acting 
feeders — when boilers are worked at a low pressure — are indispensable; 
and where the latter cannot be applied, the glass tubular gauge steam 
and water cocks must have more than ordinary attention. 

In a properly constructed boiler, every part of the metal exposed to the 
direct action of the fire should be in immediate contact with the water, and 
when proper provision is made to maintain the water at a uniform height 
and depth above the plates, accidents can never occur from this cause. 

Should the water, however, get low from defects in the pump, or 
any stoppage of the regulating feed-valves, and the plates over the fur- 
nace become red hot, we then risk the bursting of the boiler, even at the 
ordinary working pressure. We have no occasion, under such circum- 
stances, to search for another cause, from the fact that the material when 
raised to a red heat has lost above five-sixths of its strength, and a force of 
less than one-sixth will be found amply sufficient to bear down the plates 
directly upon the fire, or to burst the boiler. 

When a boiler becomes short of water, the first, and perhaps the most 
natural action is, to run to the feed-valve, and pull it wide open. This 
certainly remedies the deficiency, but increases the danger, by suddenly 
pouring upon the incandescent plates a large body of water, which, coming 
m contact with a reservoir of intense heat, is calculated to produce high- 
ly elastic steam. This has been hitherto controverted by several eminent 
chemists and philosophers; but I make no doubt such is the case, unless 
the pressure has forced the plates into a concave shape, which, for a time, 
would retard the evaporization of the water when suddenly thrown upon 
them. Some curious experimental facts have been elicted on this subject, 
and those of M. Boutigney and Professor Bowman, of King's College, 
London, show that a small quantity of water projected upon a hot plate 
does not touch it; that it forms itself into a globule, surrounded by a thin 
film, and rolls about upon the plate without the least appearance of eva- 
poration. A repulsive action takes place, and these phenomena are ex- 
plained upon the supposition that the spheroid has a perfectly reflecting 
surface, and consequently the heat of the incandescent plate is reflected 
back upon it. What is, however, the most extraordinary in these experi- 
ments is the fact, that the globule, whilst rolling upon a red-hot plate, 
never exceeds a temperature of about 204® of Fahrenheit; and, in order 
to produce ebullition, it is necessary to cool the plate until the water be* 
gins to boil, when it is rapidly dissipated in steam. 

The experiments by the committee of the Franklin Institute on this 
subject, give some interesting and useful results. That committee found 
that the temperature of clean iron, at which it vaporized drops of water, 
was 334° Fahrenheit. The developement of a repulsive force, which I 
have endeavored to describe, was, however, so rapid above that temper* 
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ature, that drops which required but one second of time to disappear 
at the temperature of maximum vaporization, required 152 seconds when 
the metal was heated to 395^ of Fahrenheit. The committee goes on to 
state that — ''One ounce of water introdued into an iron bowl three«six- 
teenths of an inch thick, and supplied with heat by an oil-bath at the 
temperature of 546°, was vaporized in fifteen seconds, while at the initial 
temperature of 507°, that of the most rapid evaporization was thirteen 
seconds." 

The cooling effect of the metal is here strikingly exemplified by the 
increased rapidity of the evaporization, which, at a reduced temperature 
of 38°, is effected in thirteen instead of fifteen seconds. 

This does not, however, hold good in every case, as an increased quan- 
tity of water, say from one-eighth of an ounce to two .ounces, thrown 
upon heated plates, raised the temperature of its vaporation from 460^ to 
600° Fahrenheit; thus clearly showing that the time required for the gen- 
eration of explosive steam, under these circumstances, is attended with 
danger, and it may be doubted whether the ordinary safety-valves may 
not be wholly inadequate for its escape. 

Numerous examples may be quoted to show that explosions from defi- 
ciency of water, although less frequent than those arising from undue 
pressure, are by no means uncommon; they are, nevertheless, compara- 
tively fewer in number, and the preventives are good pumps, self-acting 
feeders (when they can be applied), and all those conveniences, such as 
water-cocks, water-gauges, floats, alarms, and other indicators of the loss 
and reduction of water m the boiler. 

To be Continued. 



For the Joarnal of the Franklin Institute. 

Thicknesses of Jlrdies. By Charles Ellet, Jr., Civ. Eng. 

In some investigations on the equilibrium of arches, made many years 
ago, I deduced the following simple and convenient rule for determining 
the proper depth or thickness of the voussoirs of a cut stone arch at the 
crown. 

I am not sure that I ever published the formula, though I have applied 
it in numerous works. 

Let s represent the span of the arch, and t the thickness at the crown. 

ThenT«-|v^,7 

or, the depth of the voussoir at the crown^ mil he three-eighths the square 
root of the span. 

This simple rule is applicable to all arches, however great or however 
small the span, from a semi-circle, to the flatest segments ever attempted 
on public works. // is always safe. 

I communicate the formula for the convenience of those who have no 
better rule to guide them. 

Bath Aluniy Va.y June 28, 1853. 
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List of American Patents which issued from June 14M» to July ISM, 1853, (inelu' 
sive,) with Exemplifications by Chablss M. Kxller, late Chief Examiner of 
Patents in the U. S. Patent Office. 

JUNE 14. 
IS. For an Improvement in mode of Cutting Tenons; Charles 6. Fitch, Galena, III. 

Claim. — '*What I claim is, the method herein described of cutting tenons, by means of 
the scoring V shaped cutter, that cuts the square shoulder and point, and at the same time 
scores the side of the tenon, when this is combined with ^hc lancet shaped, or other finish- 
ing cutter, for removing the material left by the scorers; the whole arranged and combined 
in the manner specified." 

19. For an Improvement in Harvesters of Grain and Grass; William G. Huyett, Wil- 
liamsburg, Pennsylvania. 

Claims — "I do not claim two series of movable knives or cutters, independent of the 
arrangement herein shown and described, for they have been previously used; but what I 
do claim as new is, the peculiar manner of arranging the two sets or series of knives, 
b, c, as herein shown and described, viz: the knives, b, being of triangular form, or saw 
shaped, and having a reciprocating motion, and the knives, c, working directly over the 
knives, b; said knives, c, being attached by pivots to the outer ends of the teeth, and hav- 
ing an opposite reciprocating motion, communicated to them at their inner ends, by the 
lever and cross bar, by which arrangement a drawing cut is obtained, and the knives efkc- 
tually prevented from clogging and choking by the grass or straw." 

20. For an Improvement in Stoves; 8. 8. Jewett and F. H. Root, Buffalo, New York, 

ante-dated December 14, 1852. 
Claim. — **We do not claim the furnace or fire place of a stove or grate; nor merely 
making the door which closes the front thereof, to open and close by sliding, whether the 
same slides horizontally or vertically; nor making it slide on a ledge on the outside of the 
stove, nor into and out of the flues; but what we do claim is, the combination, in a stove 
or grate, of the fire place or furnace, with a sliding door or doors to close the front of the 
fire place, and a recess in one or both of the jambs of the fire place, for the door or doors to 
slide into, and be concealed from view on the outside, and be insulated from the fire and 
smoke within; this recess being a separate compartment, open only where the dsor enters, 
and only of sufiiicient capacity to receive the same, substantially in the manner and for 
the purposes herein set iorth." 

21. For an Improvement in Mop Heads; Harvey Murch, Lebanon, New Hampshire. 
Claim* — ''What I claim is, my improved mop head, composed of the fixed cross-head, 

which has gprooves in its lower side and end, in combination with the sliding binder, that 
terminates in a notched shank and passes through the loop on the handle, which serves 
as a detent, in consequence of the action of the spring on the under side of the said shank, 
substantially as herein set forth." 

22. For an Improvement in the Manufacture of Metal Tltbes; George F. Muntz, Jr., 

Birmingham, England; patented in England, May 8, 1852. 
"My invention consists of casting short tubes of a peculiar form or section, rolling them 
flat, tp extend them in length, and then opening them out and rendering them cylindrical, 
as hereafter explained." 

Claim* — "What I claim is, the mode or process of manufacturing a metallic tube, ef 
Myintz^s metal, or other like metal or composition of metals, viz: by first casting the metal 
in a shoH tube, of the form substantially as represented in figure 1; next heating it as de- 
scribed, and rolling it flat, essentially as exhibited in figure 2, and elongating it at the same 
time; and finally, opening it out and removing the surplus portions, or fins, and reducing 
it to iu final form, in transverse section, as herein before specified." . 

23. For an Improvement in Self Waiting Dining Tables; Lea Puscy, Patterson, Pa. 
Claim. — ^'^ What I claim is, a self waiting table, constructed and arranged substantially 

as described, viz: having an endless band, situated beneath the table and kept in constant 
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motion, during^ meals, (bj any power, applied through the crank or other means,) to which 
band is firmly attached, at convenient distances apart, gaidins carriers, which pass up 
through, and are supported by small railway tracks, and move in guiding apertures in the 
top of the table, and upon the tops of which are placed waiters, whereon dishes are put, 
and constantly conveyed around, before* the guests, on both sides of the table, in combina- 
tion with the said endless band conveyors. I also claim placing an additional shelf, or 
second table, over the central portion of the table, above the waiters, for the purpose of 
holding castors, &c., which do not require to be frequently removed or replaced, substan- 
tially as herein set forth/' 

34. For an Improvement in Mortising Machines; Fergus Purden, Baltimore, Md. 

''The nature of my invention consists in making the bed piece in two parts, so that it 
may be adjusted to mortises, in different positions and of various widths, to allow the chips 
to escape from the under side of the piece mortised." 

Claim, — "I do not claim a divided bed, such as has been used heretofore; but what 
I do claim is, a divided bed so constructed, that it can be adjusted to suit the widths of 
the mortise to be cut, so as to prevent the side of the mortise from .being splintered by 
the cutter, or chips, when they are forced through, and driven out on the under side, sub- 
stantially as descrlbe'd." 

25. For an Improvement in Brick Machines; Alexander H. Sampson, New Orleans, 
Louisiana. 
Claim. — "What I claim is, the box or reservoir of platforms, with the carrying chains, 
or their equivalents, provided with suitable projections, for catching, drawing forward, and 
carrying immediately underneath the delivery follower, the boards or platforms for receiv- 
ing the pressed brick, and by which they are conveyed out of the machine, substantially as 
described." 

36. For an Improvement in Copying Presses; E. H. Smith, City of New York. 
Claim, — "What I claim is, Ist, The employment of the hand lever, to operate the 

pressing platen, through the agency or by means of the sliding transverse bar, or its equiva- 
lent, in combination with the adjustable stop, or any other mechanical device substantially 
the same. 2d, The arrangement of the plates, or platens, in such relation to their support 
and operating medium, as to render three of the four edges of each platen unobstructed per- 
fectly available, and easy of access." 

37. For an Improvement in Type Casting Machines; John J. Sturgis, City of N. York. 
Claim, — **What I claim is, 1st, The use of the horizontal mould block rest, in combi- 
nation with the vertical and horizontal rock shafts and cam, for the purpose of obtaining 
a motion of the mould block as nearly horizontal as practicable, substantially as set forth. 
2d, The use of the lever and rod in combination with the horizontal mould block rest and 
matrix, substantially as set forth. 3d, The use of the matrix holder, having a slot in it, to 
allow of a lifting motion on its centre pin, and a notch in its back side, for the end of a 
spring to act against, in combination with the spring, inclined plane or cam, on tbe hori- 
zontal rock shaft and pin, for holding it, substantially as set forth. 4th, The V shaped bar 
secured to an adjustable end plate, attached to the outer end of tbe lower halfof the mould 
block, in combination with the upper half of the mould block, for the purposes substantially 
as set forth." 

28. For an Improvement in Cooking Stoves; Giles F. Filley, St. Louis, Missouri. 

Claim , — *< What I claim is, 1st, The flaring enlargement of the side flues, from the space 
above the oven to the fiue space, which extends under the entire front end of the oven; and 
also the enlargement of the central fines r and o, from the said flue space to the upper end 
of G, for the purpose of increasing the draft of all the fines, and causing a larger portion 
of heat to be conducted into the said fine space, substantially as herein set forth. In com- 
bination with the flaring shape of the flues, r o, I also claim the auxiliary dumb flue, which 
rises from the flue space, to the hearth plate,* and thence is continued immediately under 
the fire chamber, and up the back of the same, by which another portion of heat from the 
fire chamber is conducted, by radiation and circulation, into the said fiue space, for the 
purpose of aiding in giving an increased draft to the stove, and in raising the tempera- 
ture of the front end of the oven bottom to the required degree for baking purposes, sub- 
stantially as herein set forth." 
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29. For an Improvemmt in Manufacturing Glass,- James M. Brook field and Ephraim 

V. White, Uonesdale, Pennsylvania, (and Jacob Fatz» having been decided to be a 

joint inventor with said White,) the said Fatz and WhitQ^ Assignors to Andrew A. 

Hay and James M. Brooicfield. 

**The nature of our invention consists in combining and using a blast, with theordinarj 

. furnace, and anthracite coal as a fuel, for melting the materials in the manufacture of 

glass. 

Claim. — **What we claim is, the application of a blast, and anthracite coal as a fael, 
in the manufacture of glass, as herein set forth/* 

30. For an Improvemen t in Moulding Gutta Percha Stereotype Plates,' John L. Kings- 

ley, City of New York. 
Claim, — ^**What I claim is, ist. The process of expelling air from the surface of the type 
when forming the mould, and from the surface of the mould when forming the plate, sub- 
stantially in the manner set forth, or in any equivalent way. 2d, The method described » 
or its equivalent, of dressing, leveling, or thicknessing the moulds or plates, when made 
of gutta percha, or compounds that run, so that all the plates made shall be invariably of 
the same thickness; all of which is herein fully described and set forth." 

31. For an Improvement in Manufacture of Plate Glass; John J. Greenough, Boston, 
Massachusetts. 

Claim. — "What I claim as my invention is, 1st, Manufacturing plates of glass, by 
causing the glass, while in a plastic state, to pass between two or more pairs of rollers, 
substantially in the manner and for the purpose set forth. I also claim eml>08sing the 
surfaces of plate glass, by passing it between embossing rollers, as above described. And, 
lastly, I claim suspending plates of glass, by their upper edges, after they have been 
formed, while annealing, so as to keep them in a perfect plane, without resting on a bed." 

JUNE 21. 

32. For an Improvement in Cut-off for Steam Engines; Horatio Allen dc D. G. Wells, 

City of New York. 
Claim, — ^'* What we claim is, the mode of operating the loose toes by means of sectors, 
combined with the rock shafl and operated in the manner substantially as herein de- 
scribed. 

33. For an Improvement in Piano Fortes; Benjamin E. Colley, Cambridge, Mass. 
Claim* — **I do not claim throwing off the fly fi'om beneath the hammer arm by me- 
chanism attached to or connected with the hammer arm itself, as that has been done before; 
bat what I do claim is, throwing the fly of the jack from the arm which operates tlie ham- 
mer each time the note is struck, so as to prevent its ^'blocking" in the said arm, by the 
bent leTer and set screw, operating independent of the hammer and hammer arm, in the 
manner set forth." 

34. For an Improvement in Power Printing Presses; William H. Danforth, Salem , 

Massachusetts. 
Claim, — *^I do not wish to limit myself to the precise method of constructing and ar- 
ranging the pi\rts specified, as these may be varied at pleasure, so long as the principle 
or character of my invention is retained; what I do claim is, 1st, The employment in one 
printing press of two parallel type forms, one above the other, and two platens so arrang- 
ed in a frame, as that a sheet of paper can be printed by each form, at one impression, 
substantially as above described. 2d, The mode of feeding the paper between the griping 
bars and bands, which hold it in place to receive the impression, and pass the sheet for- 
ward, while the inking roller occupies the intermediate space to ink the type. 3d, Making 
the feed bands unequal in thickness, as described, for the purpose of furnishing an opening' 
between the two sets, at the time that the sheets are to be entered from the tympan. 4 th, 
The employment of a series of griping or discharging cross bars, in combination with and 
so arranged upon two endless bands, as to be made to act upon the leading edges of the 
sheets as they pass along, and hold them against the feed bands, until they have passed 
across over the top of the pile upon the platform, substantially as shown, for the purpose 
of piling the printed sheets. 5tb, The device for giving and checking the motion of the 
feed bands alternately as required, consisting of the vibrating lever, bar, reciprocating 
rack, connecting wheel, feeding wheel, fast wheel or disk, spring pawl, adjustable cam. 
stud or pin, studs, arm, rocking shaft, cams, pawls, brake, spring, and cylinder, arranged 
and operated substantially as shown." 



Digitized by CjOOQ IC 



Jhnerican Patents which issued in June^ 1863. 83 

35. For an Improvement in Jacquard Apparatus of Looms f John A.Elder, Westbrook, 
Maine. 

'*The main feature of mj invention consists in placing one half of the trap boards di- 
rectly above the other half, the position being such as to allow the knot-cords to pass from 
their point of suspension through holes in the two trap boards, thus placed one above the 
other, and a short distance apart.*' 

Claim* — ^**What I claim is, Ist, The arrangement of two trap boards, placed the one 
Rbove the other and between the suspension board and needles. 2d, Two trap boards ar- 
ranged the one above the other, with their slots in opposite directions to the knot cord holes 
when combined with the knot cord, having a knot for each board, and a single set of needles 
for the purpose of vibrating the knot cords from the slots in one board to the slots in the 
other, the whole arranged and combined in the manner herein set forth." 

36 For an Improvement in Bog Cutting Cultivators; Edward L. Freeman, Ann 
Arbor, Michigan. 
Claim* — "What I claim is, the precise construction of the tooth, and placed in the posi- 
tion as set forth, that is to say, the vertical part and the horizontal, each having a back- 
ward slant" 

37. For an Improvement in Machines for Planing Metal/ Frederic W. Howe, Wind- 
sor, Vermont. 

Claim, — **What I claim consists in combining with the endless chain and the primary 
tool carriage, the two slide boxes, (or their mechanical equivalents,) the binders, and rocker 
lever, and its operative mechanism, (viz: the rod, eccentric, shaft, and lever,) or the me- 
chanical equivalents of such rocker lever, and operative mechanism, the whole being 
made to operate substantially in manner as described, and for the purpose of enabling a 
person to readily produce a movement of the tool carriage either to the right or left, while 
the endless chain has a continuous motion in one direction as set forth.*' 

38. For an Improvement in Cultivator Phughsi William S. Hyde, Townsend, Ohio. 
Claim, — "What I claim is, the cultivator herein described, with adjustable supple- 
mentary wings, so constructed as to cultivate the soil superficially near the roots of the 
plants, and deeper at a distance therefrom, the wings being adjustable to any required 
angle with the bottom of the furrow, so as to give any desired degree of inclination to the 
sides of the ridges or hills, and to change their inclination from time to time, to adapt 
them to the varying stages of the growth of the plant, the whole being constructed and 
operating as described." 

39. For an Improvement in Feed Motion in Plug Cutting Machines; Simon Ingorsoll, 

City of New York. 
Claim, — "What I claim is, the combination, substantially as described, of the slide bar 
I., having studs or projections, y, r, and the slide bar k, having studs or projections, s, r , 
the said studs or projections being all so arranged in relation to each other, that the de- 
vices which move both slide bars longritudinally, shall first give motion to the slide bar l, 
for the purpose of forcing the dogs into the board or piece preparatory to the feed, and re- 
lieve the dogs therefrom previous to their retrograde motion for commencing a new 
feed." 

40. For an Improvement in Cutters to Harvesters; John H, Manny, Waddam's GroVe, 
Illinois; patented in England, December 9, 1852. 

Claim, — "What I claim is, a cutter or sickle, composed Of a series of lozenge shaped 
blades attached to a bar, as herein set forth, whereby the pressure of the gprass on the front 
corners of the blades is so counteracted that the latter are not bent down from the edges of 
the guard fingers, against which they cut." 

41. For an Improvement in Hill Side Ploughs; David A. B. Newcomb, Conewango, 

New York. ^ 

Claim, — "What I claim is, arranging the two shafts of a double plough, which alter- 
nately run forward on a central wheel, in such a manner, that the share which for the 
time being is in the rear, shall be carried above the bottom of the furrow,*substantiaIly as de- 
scribed; also, the method of relieving the swivel, and of steadying and supporting the beam, 
when sfet and in turning, by means of a semicir<iular guide or track, arranged and operat- 
ing in the manner and for the purposes herein set forth, in connexion with a catch at each 
end of the track to hold the beam in place when properly adjusted." 
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43. For an Improvement in Ekctro-Magnetic Alarms f Augutttis R. Pope, Somervilfei 
MassachusetU. 
Claim. — ^^YoT the purpose of ringing the bell, I claim the combination of the moTable 
or Tibrating armature, and the spring circuit breaker, with the hammer of the bell, the 
same to be used in connexion with the electro-magnet circuit wires and a key (as de- 
scribed) applied to a door or window; the whole being made to operate together sobstan^ 
tialiy in the manner and for the purpose as specified." 

43. For an Improvement in Seed Planters; George Rohr) Charlestown, Virginia. 
Claim. — "I claim the invention, use, and application of a ridged, or fluted, or cormgmt* 

ed vibrating apron device, combined with the oscillating screen, or grain scatterer, ar- 
ranged with a crank handle, axis, actuated by the pins, or cogs, on the scollop-like hub 
ilanch of the propelling wheel, together With the reacting spring rest. The whole arrang- 
ed and used together with a seed fountain, with apertures so constructed as to admit of 
connecting thereto short detachable or movable mouth pieces, or outlet spouts, for the more 
perfect and free escape of the seed from the grain chamber or fountain, on to the apron and 
scatterer, specifically as set forth." 

44. For an Improvement in Lath Machines,- I. R. Shank, Buffalo, Virginia. 

'*The nature of my improvement consists in providing the machine with a gauge which is 
furnished with a vibratory motion, and answers the double purpose of regulating the thick- 
ness of the lath, and slipping it from the knife and table in orider to be sure of its separa- 
tion from the board, so as it can be shoved up at every stroke of the machine, and thereby 
cut a lath." 

Claim. — "What I claim is, imparting a vibratory motion to the gauge bar, in the man- 
ner described, so that it will not only perform the function of gauge bar to regulate the 
thickness of the lath, but also that of a slipper, in order to insure the separation of the lath 
from the block for the purposes described." 

45. For an Improvement in Expanding Mandrels for Turning Machinery f Walter 

Sherrod, Providence, Rhode Island. 

<*The nature of my invention consists in the use of an arbor having a taper turned there- 
on, on which is fitted an expanding cylindrical shell spring, cut open longitudinally with 
the arbor, and held in its place by the friction of its elasticity. 

Claim. — ^'^ What I claim is, a divided spring shell, constructed in the manner described, 
when it is combined with a tapering mandrel, so that by its own elasticity it shall retain 
its position on said mandrel, the whole arranged, constructed, and combined in the manner 
herein set forth. Not meaning to claim the combination of a tapering mandrel with a 
shell divided into more than one piece and tapering on its interior surface, being held on 
said mandrel by a spring clasp." 

46. For an Improvement in Horse Collars,- William McK. Thornton, Bloomsburgh» 

Pennsylvania. 
C/atm.—- '*What I claim is, a horse collar formed with pad flaps by the extension of 
the face leather of the pads as described; also, the manner ofstiffening and uniting the pada 
by means of a metallic bow, the ends of which are rigid to stiffen the shoulder pads and sup- 
port the tugs, while its arch is flat, thin, and flexible, in one direction, to allow the pads to 
change their relative distance apart, comparatively rigid in the other direction, to prevent 
the pads from turning with respect to a plane pandlel to the front of the collar." 

47. For an Improvement in Saws; Joseph H. Tuttle, Seneca, New York. 

Claim. — "What I claim is, the combination, arrangement, and location upon the same 
blade, of the setts of fleam teeth for scoring the sides of the kerf, and the setts of planing^ 
teeth for removing the wood between the scores, when said planing teeth are placed back 
to back; curve in opposite directions, and are between the setts of fleam cutters, and at 
sufficient distances apart, so that each planing tooth shall serve alternately as a gauge to 
its fellow, while allowing it to cut to a proper depth, and be a permanent guide to the fleam 
cutters, to prevent any of the teeth from taking too rank a hold upon the wood, which 
makes it run with great ease and efficiency, and is applicable to slitting or cross cutting, 
substantially as deicribed." 

48. For an Improvement in Hill Side Ploughs; Jonas B. Wilder, Belfast, Maine. 
Claim* — "I do not claim a revolving share and mould board, attached permanently to 

each other, but what I claim is, having the mould board so constructed, arranged, and at- 
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tached to the share, and land aide plate, that said monld board may be turned as set forth, 
independently of the share, and a proper curved outer face be presented to the sod, on 
either side of the plough, the mould board being constructed with two faces, precisely of the 
same form, as herein shown." 

49. For an Improvement in Metallic Painted Pens,' Benjamin R. Norton, Syracuse, 
New York. 

Claim. — ''What I claim is, a metallic pointed pen attached to a wire of the length re- 
quired to form a handle or holder, when such pen and holder are covered from the top 
of the holder to near the nib of the pen by a c6ating of gutta percha or India rubber, of 
suitable thickness, made in the manner and for the purpose set forth." 

50. For an Improvement in Propellere for ^C anal Navigation i William F. Tyson, 

Orwigsburgh, Pennsylvania; ante-dated December 21, 1862. 

Claims — "What I claim is, the blades constructed with lips or rims, which are sections 
of a cylinder concentric with the axis on which the propeller rotates, as herein specified." 

61. For an Improvement in Side Lights for Ships; Enoch Hidden, City of New York. 
Claim', — ^''I do not claim ship lights turning on pivots or centre pins in frames; nor do 

I claim ship lights in frames turning on hinges; but what I do claim is, the arrangement 
of screws tapped into the main frame, in combination with inclined planes, or spirals 
forming part of said screws that holds the light frame, or cell containing the glass, fast ta 
the india rubber in its grooved seat, in the main frame, with its stop pin for stopping the 
screw in its proper position, when the light is to be opened for ventilation; also, the pro- 
jecting ears, with slots or chase mortises, in which the pivots of the light frame or cell 
turns, allowing the light to be hauled from its seat, and consequently out of contact with 
the india rubber, so as to allow the plane of the light to be placed at any angle to the main 
frame, thus freely admitting of ventilation. And further, I claim the arrangement of a lead 
or other ductile metallic ring, soldered on, or otherwise joined to the main brass frame. of 
the light, so that it can be turned round the other edge of the opening in the vessel, se- 
curing any suitable material, completely, making the main frame of the light water tight to 
the vessel; the whole substantially as herein set forth in this specification and drawings, 
forming part of the same." 

62. For Improvements in Envelope Folding Machines; R. L. Hawes, Worcester, Mass. 
*<The nature of my invention consists in providing in one self feeding machine, the abili- 
ty, when motion is given it, to take one sheet of paper at one time, and carry it forward to 
impress or form a base, and thus to retain it until it is carried onward to the finisher, 
whence it is discharged, a finished or folded and pasted envelope. The paste being ap- 
plied in its process, as will he hereinafter fully described." 

Claim* — "What I claim is, 1st, The combination of the self adjusting feed table, with 
the paste fountains, so arranged as that they will descend, and press a freshly pasted sur- 
fiice of their rollers upon the top sheet, and raise it to permit the table to pass beneath and 
take away a sheet at every second revolution of the main shaft. 2d, The combination of 
the platform with the hooks, and the retaining fingers, and the fingers for discharging, for 
the purpose of properly conveying and discharging the sheet or envelope. 3d, The combi- 
nation of the platform with the follower or first presser and its weight^or retainer, as descri- 
bed. 4th, The finishing holder, consisting of knives, with their adjustable spring and guides, 
in combination with the finishing plunger, to press the envelope and cause the three flaps 
to adhere together or one to the other. 5th, The arrangement for raising the table, in com* 
bination with the fingers, for discharging the finished envelope; all of which is herein be- 
fore fully described and*set forth." 

JUNE 28. 

53. For an Improvement in Refrigerators for Cooling Lipids; Barnabas H. Bartol, 

Philadelphia, Pennsylvania; patented in Cuba, October 8, 1852. 
Claim 4 — "I do not desire to claim the application of the current of air of a fan blower 
to cool water; but what I do claim is, the arrangement of the series of partitions and in- 
terstices, for cooling water, in the manner and for the purpose, substantially as herein set 
forth." 

54. For an Improvement in Bobbins; Horatio Clarke, Dedham, Massachusetts. 
Claim* — "I do not claim the making a bobbin head of two layers or disks of wood. 
Vol. XXVI,— THian SxniBS*— No. 2 — August, 1803. 8 
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glued or eemented together; nor do I claim the invention of constructing one of raw hide 
entirely; but what I do claim is, the making the bobbin head as described, viz: of a combi- 
nation of wood and raw hide, or other material having like properties, whereby the head 
is not only cheaply constructed, but rendered properly stiff, and capable of resisting the 
effects of blows, falls, or wear, as above stated.*' 

55. For an Improvement in Shuttle Box Motion in Looms; Christopher Duckworth, 
Thompsonville, Connecticut. 

''My improvement consists in the manner of operating the shuttle boxes, by means of 
the levers, friction rollers, notched sides, d&c., so that the shuttle boxes may receive a lateral, 
vertical, and diagonal motion at pleasure; and may also be kept in any one position, aa 
long as is required for any figure or character of the fabric, and be changed backward and 
forward, at pleasure, being governed by ttte card pattern." 

Claim. — "What I claim is, the method of giving a three-fold movement (lateral, verti- 
cal, and diagonal,) to the shuttle boxes as described, by which I am able to operate any 
required shuttle, at any given pick; I also claim the apparatus for operating the shuttle 
boxes, consisting of the case, with its friction rollers and slides combined with the levers, 
which work the slides, and the principal lever, which moves the shuttle boxes, when the 
whole is constructed, arranged, and combined substantially as herein described." 

66. For an Improvement in Melodeons; Horatio N. Goodman, New Haven, Conn. 
Claim. — "I am aware that two sets of keys have long been used in organs, and that 

two sets of reeds have been used in reed instruments; I therefore do not claim either of 
•these, as such, as my invention; but what I claim is, the combination of the two sets of reeds 
with the two sets of keys, when these are combined with the two sets of valves, and so 
arranged, that each set of keys may play their own set of reeds independently, or so that 
the lower set of keys may play both sets of reeds, (in the ordinary way of two stops,) while 
the upper set of keys may play its own set of reeds only, in any other part of the key board, 
at the pleasure of the performer, when constructed and combined substantially as herein 
described; I also claim the within described method of coupling or connecting the lower 
set of keys, with the back set of valves, so that both sets of reeds may be played by the 
lower sets of keys, when the several parts are constructed, arranged, and used, in the 
manner and for the puiposes substantially as herein described." 

67. Tot ^n Improvement in Machines for Twisting Waxed Ends; Daniel H. Hovey, 
Kilborn, Ohio. 

C/aim.— "What 1 claim is, the combination of the revolving rollers or tubes, conical 
coupling cores, the spring tighteners with the detaching levers, arranged and operated 
substantially in the manner and for the purpose herein described." 

68. For an Improvement in Coating Zinc with Lead; Edmund More wood and George 

Rogers, London, England; patented in England, December 12, 1860. 
Claim. — "We are aware that metals have been coated, one with another, by washing 
and plating, to protect them from oxydizing agenU, &c., but we are not aware that zinc 
and lead have ever been united, and rolled into united lamins of each of tliese metals, 
as above described. Therefore, we claim such a composite sheet as a new and useful 
manufacture, or article of merchandise or trade, of great value and importance, and which 
possesses the hardness, stiffness, and strength of zinc, with the capacity of lead, to resist 
the action of oxydizing agents, as herein set forth." 

59. For an Improvement in Bran Dusters; Levi S. Reynolds, Jndianapolis, Indiana^ 
Claim. — "What I claim is, the employment of the conical roughened metallic scourer 

in combination with the double disk rubber, the disks and pins of which always preserve 
the same relative positions; being arranged and operated in the manner and for the pur- 
pose set forth." 

60. Tor an Improvement in Percussion Pellets; Christian Sharps, Hartford,ConnecUcut; 

patented in England, April 22, 1852. 

Claim. — "What I claim is, the percussion pellet herein described, consisting of a quan- 
tity of detonating material, enclosed between two flanched disks, or shallow hollow cylinders, 
closed at one end; the open end of one cylinder being fitted into the open end of the other, 
and the two being firmly interlocked, by crimping together their flanches, rims, or periphe- 
ries, substantially as described, so as to form a peUet in the form of a disk." 
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61. For an Improvement in Tuning Melodeona, and other Reed Inatruments; Edmund 

E. Shepardson and Edwin Lucas, New Bedford, Massachusetts. 
Claim. — '*We do not claim inserting reeds in pipes or tubes, for that has been pre 
▼iously done; but what we claim is, securing or attaching the reed to a movable pipe or 
tube, the reed being arranged or placed between stationary clamps, by which, as the pipe 
or tube is moved, the vibrating portion of the reed may be lengthened or shortened, and 
the desired tone obtained, as herein shown and described." 

62. For an Improvement in Maehines for Turning Irregular Forms; Lauren Ward, 

Administrator of Richard Ward, deceased, Naugatuc, Connecticut. 

''The improvement consists in the use of the jointed levers, suspended from a bar or 
frame above the crank, by which the levers are operated, to elevate and depreas the firont 
end of the inner part of the carriage to the desired extent, for planing the article in an 
elliptic shape of polygon; and in the use of the notched collet on the front or toothed 
centre, connected with the ratchet wheel, which, by means of the curved bar, raises the 
front end of the inner part o^ the carriage still higher and more suddenly, than the opera- 
tion of the levers would do, at the proper time, to give form to a more prominent part of 
the article, as the square part of a spoke." 

Claim. — ^''What I claim is, the combination of the jointed levers, suspended by their 
upper ends with the crank and connecting rod, when so constructed and arranged as to 
eievate or depress the inner part of the carriage, and the toothed centre, in such a manner 
aa to give a regular elliptical form to the polygon, where the opposite longitudinal sec- 
tions will be equal and similar, when the whole is constructed, arranged, and combined, 
aubstantially as herein described. I also claim the use of the notched collet, on the toothed 
cotter, and the curved bar, in combination with the jointed levers, to give regular and 
irregular forma to different parts of the same elliptic polygon, when the whole is construct- 
ed and combined substantially as herein described." 

63. For an Improvement in Metallic Boxes for Presses, Sfc.; James Foster, Jr., and 

Piatt Evans. Jr., Cincinnati, Ohio. 
Claims — *'\fik9X we claim is, the mode of preventing the shrinking and binding of metal 
bushings, when cast upon screws, mandrels, spindles, shafts, and the like, by the insertion 
of leathers, either movable or fixed in the boxes to be bushed, for the purpose of separating 
or breaking the ring of bushing metal, substantially 'm the manner and for the purpose 
herein set forth." 

64. For an Improvement in Presses; Amzi C. Semple, Assignor to William C. Semple, 

Cincinnati, Ohio. 
Claim. — <*What I claim is, sustaining the gear frame of a double toggle press, by the 
toggle arms and joints, independent of and disconnected from the frame of the press, by 
attaching the same firmly to the nut, as described, in combination with supporting the 
screw by the nuts thus sustained only; the whole being arranged substantially as de* 
ecribed." 

65. For an Improvement in Threshers and Separators of Grain; Napoleon B. Lucas, 

Otter Creek, Illinois. 
Claim. — "What I claim is, the auxiliary screen, placed in an auxiliary position, or 
nearly so, and projecting from the rear end of the inclined screen, so as to be out of the 
axis of the blast over the said screen, for the purpose of catching and saving the blighted 
and lighter kernels of grain, which may be blown beyond the rear extremity of the said in- 
clined screen, substantially as herein set forth." 
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1. For an Improvement in Cooking Ranges; Moses Pond, Boston, Massachusetts; pa- 
tented February 25, 1851; re-issued June 7, 1853. 
Claim. — ^'What I claim is, the improvements by which the hot water back is connect- 
ed with the plate, e, and by means of which said hot water back may be either readily 
removed at any time, or applied in such manner that the directions of its water pipes may 
be disposed so as to accommodate the bath boiler, into which they are usually led, on 
whatever side of the range the bath boiler may be placed; the said improvements consist- 
ing, 1st, in the connecting piece, h, and the attachments of it, and the hot water back; the 
whole being maile to operate together substantially in the manner as above set forth. 3d, 
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in -a ieoond set of attachments, (fixed on the opposite face of the water back,) in oombi* 
nation with the first set thereof, as described. I also claim the peculiar arrangement of 
flues, which lead the smoke and volatile products of combustion directly around the oven, 
the said arrangement of flues causing the heat to course against a portion or one-half of 
the bottom of the oven; next, into another flue, which takes it backwards, and against the 
other portion or half of the bottom of the oven; thence, up a flue against the oven; thence, 
through a flue, extending over and against a portion or half of the top of the oven; thence, 
into and through another flue, which carries it backwards and over and against the top of 
the oven, and conveys it to the chimney or discharge flue; not meaning to include in sudi 
arrangement the radiating chamber or space, t z, herein before mentioned. And I also 
claim the two recesses, / m, and two flue plates, p q, applied to the plate, k, in combina- 
tion with the two valve openings, x a', their damper and cover plate, as applied to the top 
plate of the oven frame, and used under an arrangement of oven flues, substantially as 
described, the same allowing of the adaptation of the oven to either side of the fire place, 
or the use of two such ovens and their frames, in connexion with the fire place, all essen- 
tially as herein before stated. I also claim the improvement by which the oven can be 
raised and readily removed, and by which the smoke is prevented from passing underneath 
the partition which separates the flues on top of the oven, the same consisting in the sliding 
or gravitating plate, g', affixed to the partition, and made to operate substantially in the 
manner as specified." 

2. For an Improved Lubricating Compound; Patrick 8. Devlan, Reading, Pennsylva- 

nia; patented January 16, 1849; re-issued June 14, 1853. 

''The nature of my invention consists in combining with animal or vegetable oil, or 
other fatty matter, such as concrete fats, a solution of caoutchouc or other similar gum, 
dissolved in turpentine or other solvent.*' 

Claim. — *'What I claim is, the combination of a solution of caoutchouc or other similar 
gum, with animal or vegetable oil or fatty matter, substantially as specified, applicable as 
a substitute for oil, in lubricating machineiy, and for other purposes.*' 

3. For an Improvement in Apparatus for operating Shuttle Boxes of Looms; James A. 

Bowie and Charles Carr, Assignees of Robert B. Goodyear, Philadelphia, Pennsyl- 
vania; patented March 13, 1849; ante-dated Sept. 13, 1848; re-issued June 14, 1853. 
Claim. — **Having fully described the method of raising the shuttle boxes of power 
Jooms having two or more shuttle^, what is claimed therein as the invention of the said 
Robert Burns Goodyear is, the employment, for the purpose of weaving, of an index plate, 
having movable and adjustable pins, projecting at diflferent distances from the face of said 
plate, in combination with the shoe, or its equivalent, having projections corresponding 
to the different length of pins, for the purpose of raising and falling the shuttle boxes, to 
correspond with the pattern desired to be formed; the whole constructed and arranged in 
the manner herein described." 

4. For an Improvement in Machinery for making Mouldings; Alfred T. Serrell, City 

of New York; patented May 16, 1848; re-issued Jan. 7, 1851; re-issued June 21, 1853 
Claim* — ^"What I claim is, 1st, The combination of the ring or rings with a cutter or 
cutters, for operating on an angular strip for making a moulding, whether the said cutter 
or cutters be rotating or stationary, or both, and whether the said cutter or cutters operate 
on the face or on the edge of the strip, or on both the face and the edge, substantially as 
herein described. 2d, The combination of the adjustable bed with the ring or rings and a 
cutter or cutters, as aforesaid, for operating on an angular strip for making a moulding, 
whether the cutter or cutters be rotating or stationary, or both, and whether the said cutter 
or cutters operate on the face or on the edge of the strip, or on both the face and the edgo, 
substantially as described." 

5. For an Improvement in Oas Regulators; Walter Kidder, City of New York; patented 

October 12, 1852; re-issued June 28, 1853. 
Claim. — ^'AVhat I claim is, balancing the varying pressure of the gas in the main, by 
connecting with the valve a disk, which receives pressure from the main, to balance the 
pressure on the valve, substantially as described, or the equivalent therefor, in combination 
with the method, substantially as described, of governing the aperture through which the 
gas passes to the branch, of the varying pressure of the gas, beyond the valve which go- 
verns the aperture, as described, so that when the pressure becomes too great, the aperture 
shall be reduced, and vice versa. And I also claim, in combination with the aliove, making 
the disk so that it shall be also acted upon by the varying pressure in the branch to assist 
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in moTtng the valve to govern the aperture for the paange of the gaa, substantially as spe- 
cified, whereby the action of the instrument is rendered more sensitive and prompt as a 
gOTemor." 
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1. For a Cook Stoves John T. Davy, Troy, New York, June 21. 

CkUm. — ^**The ornamental design and configuration of jamb plate, for a cook stove, 
such as described/* 

2. For a Cooking Stove; John Sabey, Jr., Rochester, New Yoric, Assignor to James K. 

Griffin, Waterdowu, Canada West, June 21. 

Claim. — "The ornamental design of a stove plate, substantially as described and re- 
presented.'' 

3. For a Cook Stove; Everard Bolton, Northern Liberties, Assignor to Abram and Jos. 

Cox, Philadelphia, Pennsylvania, June 21. 
Claim, — **T\m ornamental designs in bas-relief upon the doors and plates of thc^con- 
figuration and arrangement set forth, forming a new and original design lor the cook stove, 
called the Triumph Complete." 

4. For a Cook Stove; N. S. Vedder,Troy, New York, June 28. 

Claims — "The ornamental design and configuration of cook stove plates, such as de- 
scribed and represented." 

6. For a Cooking Stove; Samuel D. Vose, Albany, New York, June 28, 1863; ante- 
dated May 2, 1853. 

6. For a Cooking Stove; Samuel D. Vose, Albany, New York, June 28, 1853; ante- 

dated May 2, 1853. 

7. For a Cooking Stove; Samuel D. Vose, Albany, New York, June 28, 1853; ante- 

dated May 2, 1853. 

8. For a Parlor Stove; Samuel D. Vose, Albany, New York; June 28, 1858; ante- 

dated May, 2, 1853. 
The claim, in each ofthe above four patents, is, the combination of mouldings and orna- 
ments, as arranged in the cooking stoves, A, B, C, and parlor stove, E; the whole, in 
each, forming an ornamental design. 

9. For a Register Face; James Cowles, Assignor to Albert O. Bristol, Rochester, New 

York, June 28. 
Claim. — "The new and original design for a register fiu:e, formed by the peculiar ar- 
rangement of the metallic bars, as shown in the accompanying drawing." 



JULY 5, 1853. 

1. ItoT an Improvement in Inetrumente fur Connecting Lateral Deviaiione of the 

Spine, Alanson Abbd, Boston, Massachusetts. 
Claim* — ^*'I claim the above described instrument, as made of a combination of the 
crutch, Af the hip plates, c, the plates s, i, the wedges and screws thereof, the breast or 
body band, l, and its pads and straps, or other contrivances for confining the whole in- 
strument to the thigh and body, the whole being applied together and made to operate 
substantially in manner and for the purpose as specified." 

2. For an Improvement in Brushes; J. Cross, New London, Ohio. 

Claims — "What I claim is, a brush consisting of a divided case to hold the handle and 
bristles, constructed and arranged as described, in combination with a wedge forced among 
the ends of the bristles within the case, and tightened from time to time, so as to squeese 
and hold them, by screwing the two parts of the case together, substantially as speofied." 

3. For an Improvement in ClavicU Adjusters; A. M. Day, Bennington, Vermont. 
Claims — *'! do not of itself claim a yoke to fit the neck; but what I do claim is, the 

arms of (he yoke hollowed as described, in combination with the straps, attached and 
operating as described, by means of which the acromion process of the scapula is com- 

8^ 
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pressed, and the arm held in position, for uniting a fracture of the claTicle, substantially 
as specified." 

4. For an Improvement in Cradle and Tete-a-tete; George H. Hazlewood, Boston, 
Massachusetts. 

Claim. — *'What I claim is, to construct the two sides of the bed frame of the cradle, 
that portions of each may be turned around and arranged parallel to one another and 
across the bed frame, so as to convert such bed frame into a '*tete-a-tet^*' seat or chair, 
substantially as specified." 

6. For an Improvement in the Manufacture of Cannon and other Fire Arms; Chas. 
W. Lancaster, New Bond Street, England; patented in England, January 16, 1851. 

'*My improvement consists in a peculiarly shaped bore to the gun, whereby the angular 
groove usually cat in such arms, more particularly in rifies, is dispensed with, while the 
advantageous efiects of such grooves are ^ret retained. This peculiarity of boring I also 
apply to cannon, as will moreTully appear in the following description." 

Claim, — "Is, Ist, The method of boring the barrel of a gun, or other fire arm, so that 
a cross section thereof would be in the form either of an ellipse or of a series of curves 
by the mechanism as described, or its substantial equivalent, as set forth, whereby the in- 
jurious action of the angular groove in ordinary rifles is obviated, while all its advantages 
are retained. 2d, The construction of the boring tool for giving to the bore a form, of 
which the cross section is not a true circle, that is to say, I claim the combination of the 
cutter-bar with the boring-tube, the said bar passing through said tube eccentrically, the 
axes of both being parallel, whereby the elliptical or other shaped bore is given as de- 
scribed; also the bar, u, hnd its inclined plane in combination with the cutter, for regulating 
the depth of the cut as described; also, the expanding collar, the inclined or beveled space 
on the boring-tube, with the other parts in connexion therewith, as 'described, for the pur- 
pose of guiding the boring-tool when boring out an irregularly formed cylinder, as de- 
scribed, dd. The curved raU, or other like fixture, for giving the proper motion to the barrel 
of the gun during the boring operation, by which the spiral or twist is given as described. 
4th, The cap for supporting the boring-tube, just at the moment the cutter is about (o 
clear the muzzle, as set forth." 

6. For an Improvement in Propelling Vessels; Thomas L. Mitchell, Birkenhead, Eng- 

land; patented in England, November 25, 1848. 

'The invention consists of applying an instrument, in the nature of a "Bommareng," 
placed in a suitable axis, as a propeller for propelling vessels." 

Claim, — *'Is constructing the blade or blades of the same upon the principle or in the 
form of the "Bommareng," as described and represented." 

7. For an Improvement in Trusses; John North, Middletown, Connecticut. 

Claim, — **Is the mode herein set forth of adjusting the pressure of the pad, that is to 
say, by the employment of the right and left screw, and the adjusting nut, in combination 
with the pad lever, in the manner and for the purpose set forth." 

8. For an Improvement in Lanterns; William Porter and Edward A. Tuttle, Williams- 

burgh, New York. 

Claim — «Is the small rods, extending from the lower part or cup of the lantern, to the 
top or cap, and uniting them both together by a catch, thereby securing the globe be- 
tween them in the manner substantially as described, for the purpose set forth." 

9. For an Improvement in Paddles for Vessels; Amzi C. Semple, Cincinnati, Ohio. 
Claim, — "Is the use of vulcanized india rubber, or other similarly ela«tic substances, 

which will produce the intended effect in the construction of floats of paddle wheels; for 
the purpose and in the manner described." 

10. For an Improvement in Crow Killers; Noah J. Tilghman, Salisbury, Maryland. 
Claim. — "Is the combination of the dart, helical spring, sliding rest or head, attached to 

the trigger, the trigger, and the dog^ with the hollow post, in which it is placed." 

JULY 12. 

11. For an Improvement in Pressure Gauges; Edward H. Ashcroft, Boston, Mass. 
C/aim.— "What I claim is, the method herein described, of rendering the indications 

of l»ent-tube pressure gauges, permanent and reliable, by constructing said tubes of 
precious metal, as set forth." 
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12. For an Improvement in Shot Charger^,' Channcey W. Camp, Hartford, Conn. 
Claim* — "What I claim is, the manner and method of making, and the application of 

the revolving cut-off and spring, to shot chargers, substantially in the manner and for the 
purpose as set forth.*' 

13. For an Improvement in Butter Workers; E. J. Dickey, Hopcrvcll Cotton Works, 

Pennsylvania. 
Claim. — »* What I claim is, the adjustable knives, arranged within the box of said ma- 
chine, and operating in conjunction with the reciprocating presser, substantially in the man- 
ner and for the purpose set forth. I also claim the recess or depression, in the bottom ef 
the box, for the purpose of preventing the butter's adhering to the presser, and being drawn 
back during its receding motion, substantially as described." 

14 For an Improved Apparatus for Illustrating the Motion of a Pendulum upon the 
Earth^s Surface,' George M. Uimmock, Springfield, Massachusetts. 
Claim, — ^"What I claim is, 1st, The application to an artificial globe, of one or more 
pendulums, the rods of which are formed of delicate springs, so as to vibrate evenly to all 
points of the dial, the plane of which is at right angles to the pendulum when at rest 2d, 
i claim the bending or springing the pendulum rods, to counteract the gravity of the earth, 
so that when at rest they will be straight, and on the line from the point of suspension and 
the centre of the globe; furthermore, I claim anything substantially the same. I do not claim 
a ball suspended or strung on a string, or thread, and applied to an artificial globe, or ap- 
plied in any manner whatever, to illustrate the rotation of the earth, by the vibration of a 
pendulum." 

15. For an Improvement in Tanning/ John J. Fulton, Allegheny City, Pennsylvania. 
Claims — "What I claim is, the use of muriate of ammonia in combination with nitre 

for the purpose of suspending putrefaction, adding strength to the animal tissues, and for 
usual purposes in the manufacture of leather, as set forth*" 

16. For an Improvement in Hose Coupling,- Smith Groom, Troy, New York. 
Claim. — ^'*What I claim is, the spring conduit, and the appendages by which it is moved 

longitudinally, and is held firmly against the packing and the pads or rim in which the 
packing rests, to prevent the joint from leaking, in combination with the arrangement of 
spring bolts and their appendages, with the circular groove, for the purpose set forth." 

17. For an Improvement in Sheet Metal Beams,- Richard Montgomery, Assignor to 
Elizabeth Montgomery, City of New York; patented in England, October 13, 1852. 

Claim. — "I am aware that plates of metal, for roofing and steam boilers, have been 
bent into every form by a process commonly termed corrugation for the purpose of 
stLflTcning them; but in every such case, the series of folds are comparatively shallow, and 
instead of the strips between the arches being parallel and in the plane of pressure, they 
are inclined to each other, and stand obliquely across the plane of pressure, in which posi- 
tion they would break down with a load that they could easily support if placed vertical 
and parallel as in my beam. And to a plate with such inclined strips, I therefore make 
no claim, as it is not suitable for a beam. But I do claim a beam formed of sheet metal, 
bent into a series of longitudinal folds, the sides of which are flat and parallel, and the tops 
and bottoms uninverted and inverted arches respectively. I also claim the combination 
with such a beam, of a pair of saddles to support its ends, substantially as set forth." 

18. For an Improvement in Metallic Pens/ Myer Phineas, City of New York. 

Claim. — "I am aware that Perry attempted to give the proper degree of flexibility to 
pens, by making a transverse slot in the back, and extending it along the side of the pen, 
leaAing a narrow spring beneath, inclined equally to the side and back of the pen, 
which renders it too rigid for the easy working of the pen, unless made so long that its 
great range of flexure renders it difficult to direct. I therefore make no claim to a side 
and back slot, or to a spring inclined equally to the back and side of the pen. But what 
I do claim is, constructing the back of the pen with a series of transverse ribs and slots, 
and leaving two fiat springs beneath, nearly parallel to the back, and free to bend between 
the ribs; the effect of this construction being to give to the pen, combined stiffness and 
flexibility within certain limits, resembling that produced by a series of vertebral articu- 
lations, and which is formed to render the working of the pen more easy and pleasant, than 
any form of metallic pens heretofore essayed." 
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19. For an Improvement in Coin Safe and Detector; Henry G. Robuason, Sdiaylkill 

Haven, Pennsylvania. 
Claim, — "I do not claim detecting counterfeit coin by means of a gange and Kales, for 
that is well known. But what I claim as new is, the peculiar construction of the implenient 
and the manner in which the several parts are arranged; by which construction and ar* 
rangement, I combine a portable receptacle, for both coin and bank notes, convenient for 
the pocket, and a counterfeit coin detector. The implement being formed of a cylindriGml 
case, having a gauge box or receptacle at one end, and the remaining portion of the case 
enclosing the clamps, for the purpose as shown, and otherwise constructed and arrajiged 
BubstantiaUy as set forth." 

20. For an Improvement in Boring Machines : Samuel T. Sanford, Fall River, Mass. 
Claim* — ''What I claim is, fitting the auger stock, by a ball and socket, or other uni- 
versal joint, to an arm, which is connected with a fixed base or standard, so as to be capa- 
ble of moving in arcs at any angle to each other; and giving rotary motion to the auger 
so arranged, by means of a pulley attached to the auger, and a band receiving mofion firom 
a pulley on a shaft, at the butt end of the pole or arm, substantially as described.*' 

21. For an Improvement in Adjusting Dishing Saws; Ephraim B. Wells, UnioDto^m, 

Pennsylvania. 
Claim, — "What I claim is, the adjustable rings, in combination with the concave and 
convex washers, as described, for the purpose of holding apd regulating the saw to any 
required curvature." 

22. For an Improvement in Straw Cutters; Ithamar P. Smith, Rochester, and Oran 

W. Seely, Albany, Assignors to Oran W. Seeiy, Albany, New York. 
Claim. — ^"'We claim the arrangement of the metallic guide, in combination with the 
knife firame and the knife formed as specified, and with the frame against whose front edge 
the knife is intended to play; the said last mentioned frame to be adjusted to its place by 
springs and screws, contained in the hollow boxes or cars, and by trunnions and shoulders, 
substantially in the manner set forth." 

23. For an Improvement informing Teeth on Mill Saws ; Nathan T. Coffin, Knights- 
town, Indiana. 

Claim, — "I do not claim the form of the chisel tooth, as teeth hooked or projecting 
have been made before, though not precisely of the same form as mine; neither do I claim 
separately the instruments for dressing and keeping the saw in order. But what I do 
claim is, the dies, k and c, and gauge, constructed as described, by means of which uni- 
form chisel points are given to saw teeth by swedging, substantially in the manner and 
for the purpose specified. Also, the combination of the files, r and g, the block, tinned 
surface, and regulating screw, forming together the file gauge, by means of which, when 
used in combination with the beveled file, the chisel pointed saw teeth herein described 
are dressed, jointed, and have their edges rendered uniform, substantially in the manner 
specified." 

24. For an Improvement in Adjustable Screw Propellers; Charles F. Brown, Warren, 

Rhode Island. 
Claim. — ''I am aware that others have tried to effect the same object by placing the 
blades one behind the other; but.tbis arrangement renders it necessary to cut much more 
of the after part of the vessel, and weaken it unnecessarily and to a very dangerous ex- 
tent, as is the case in the arrangement shown in the London "Mechanics' Magazine,*' 
vol. XL. p. 241. What I claim is, 1st, Arranging the pivots of the adjustable blades out 
of the centre of the hub, or at a distance from the axis, and carrying them right through 
the hub, substantinlly as described, whereby they obtain a greater depth of bearing, with- 
out placing one blade behind the other, and thereby rendering it necessary to cut away 
the after part of the vessel unnecessarily; this I claim without reference to precise means 
by which I turn the said pivots to adjust the blades. 2d, The employment of one of the 
adjustable blades of the screw propeller as a rudder in case of need, when the said blade 
is operated for this purpose by mechanism substantially as is described, which also serves 
to adjust the blades as a propeller." 

25. For an Improvement in Locks for Banks; Linus Yale, Jr., Newport, New York. 
Claim. — "What I claim is, 1st, Impressing the form of the key upon inert tumblers, or 

their equivalents, which shall retain said impression while being separated from the key. 
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ftiul beyond reach or influence through the key-hole before they can touch the fence, for 
the purpose and in the manner substantially as described. 2(1 , 1 claim, in combination 
with inert tumblers, the cross bolt, which takes the strain of end pressure on the main 
bolt, and acting as a tumbler carriage, to convey the tumblers beyond reach or influence 
through the key-hole, when it moves them to the fence out of its locked position with the 
main bolt.'' 

26. For an Improvement in Railroad Car Seats, Charles P. Bailey, Muskingum, Ohio, 

Assignor to Union Patent Sofa and Railroad Car Seat Manufacturing Company, 

City of New York. 

Claim. — ^*What I claim is, so hanging a reversible car scat, whose seat when reversed 

forms a portion of the back, and vice versa, as that it shall occupy the same space after it 

is reversed that it did before, or hang between, or nearly so, the same parallel lines that it 

did before reversing, and so that also the seat and back may have an adjustment together, 

or independent of each other, substantially as described; and this I claim whether the seat 

is divided into two or more parts, or used without division, as herein set forth.*' 
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On Iron) and some Improvements in Us Manufacture. By Mr. J. D. 
MoRRiES Stirling.* 

(Continued firom page 41.) 

Before proceeding to touch on certain other processes, vrhich the writer 
believes to improve iron for special purposes, it may be well to point to 
some alloys of cast iron, as the making these led him to make the addition 
of the same and other metals to wrought iron. 

The first is an alloy of iron and tin, which is extremely hard, sonorous, 
and capable of receiving a very high polish; the addition of manganese, 
and a very small per centage of zinc, gives somewhat greater tenacity. 
Bells made of these alloys have a pure and clear tone. Cast iron will take 
up from 20 to 25 per cent, of tin. 

Cast iron, alloyed with zinc, becomes closer in its texture, and, as far 
as the writer's experiments have yet gone, stronger, and not less malleable. 
Alloys of bismuth, antimony, copper, and silver, possess some scientific 
interest, but it would be out of place to touch on them now. 

Having observed the hardening effect which tin produces upon cast 
iron, the writer tried a similar mixture in the puddling furnace, and found 
a corresponding result, with this essential difference — ^that whereas cast 
iron will take up about a fifth of its weight, wrought iron is rendered too 
hard for subsequent working by any quantity exceeding one per cent.; 
and, taking the various descriptions of iron (Staffordshire, Scotch, and 
Welsh), one-half per cent, of tin produces a description of iron crystalline, 
close in texture, and harder than common wrought iron. 

This quality of iron appeared to be suitable for the wearing surfaces 
of rails and tires of wheels, and subsequent trials which have been made 
have fully confirmed this opinion. Lamination is prevented, and the rail, 
when properly made, wears smoothly and evenly. As in all iron, and 
particularly in rails, much depends on manufacture; but points and cross^ 
ings made of this hardened iron, and rails upon sharp inclines, where the 
wear previously had been very rapid, have been found to last more than 
* From the London Artizan for April, 1863. 
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double the time of any rails previously tried, and, as they are yet not worn 
out, it is at present impossible to say how much longer they will last. 
The writer does not believe their increased duration to arise solely from 
the greater hardnesSy but more from the peculiar crystalline texture and 
fine grain of the iron resisting the lamination, which great speeds and 
heavy engines so rapidly produce. The sections of the rails show the pro- 
portion which it is considered best that the crystalline should bear to the 
fibrous iron, or to whatever other iron the rail may be composed of. 

The addition of zinc, its oxides and other ores, produce the very op- 
posite effect to tin and the other metals above named. Iron of what is called 
cold-short quality is rendered, by this means, fibrous, tough, and strong; 
red-short iron is also improved in quality by the same means, but it is 
found that a larger addition of zinc or its ores or oxides is required to 
eifect an improvement in red-short than in cold-short iron. The quantity 
necessary to improve cold-short iron varies much in different districts, 
and each peculiar iron requires to be separately considered; it is also 
necessary to know the per centa^e of zinc in the ore, if ore be employed, 
and to ascertain that such ore does not contain foreign matters, which 
might counteract the effect of the zinc. The addition of these metals to 
the iron is best made when the iron in the puddling furnace is beginning 
to boil. 

The writer was much gratified to observe in the American department 
of the Great Exhibition a confirmation of his experiments on this subject; 
iron, naturally cold-short and red-short, being rendered free from each of 
these qualities by the addition of an ore of zinc. Samples in all stages of 
progress were exhibited. 

Tabk of Comparative Strength of Wrought Iron, 



Description of Iron. 


Tensile 

Breaking 

Strain. 


Deflection. 

with Strain 

of 

9Jcwt. 


Permanent 

Set, 
in Lengths 
of 2i feet. 


Final 
Stretch, in 
Length of 

2 feet. 


Hardened wrought iron, ) 

with i per cent, tin, > 

Toughened wrought iron, 


Tons per in. 
22-92 
27-81 


Inches. 
1-42 


Inches. 
1-02 


Inches. 
i 

• 


Dundyvan best bar . . 
8. C. Crown average result 
Hartley's iseneral average 
of bar iron . 


24-33 
24-47 

23-33 


2-02 


1-60 


3J 



Had the limits of a mere sketch like this permitted, the writer would 
have entered on the consideration of the relative qualities of cold and 
hot blast iron, and of the effects produced by the use of cinder; also, on 
some combinations of iron with the earthy bases, and on the effects of 
various salts and fluxes in the blast and other furnaces Several other 
alloys of iron possess considerable interest, and, in conclusion, allusion 
may be made to a remarkable property which iron possesses of closing 
the grain of other metals and alloys to which it is added in minute 
quantity. 

Mr. Stirling exhibited a number of specimens of the toughened wrought 
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iron in bars, and the hardened wrought iron, as applied to the surface of 
rails, showing their fractures; and specimens of the toughened cast iron, 
showing the mode of mixing the wrought-iron scrap with the pig metal; 
alsospecimens of an alloy of zinc, copper, and tin, and another of the same 
composition, with an addition of 1^ per cent, of iron, showing the great 
closeness and fineness of grain that were produced by this small admix- 
ture of iron. It was explained that it was advisable to alloy the iron with 
the zinc before mixing with the copper, otherwise, there would be im- 
perfection and unsoundness in the metal, the iron appearing in the form 
of what are technically called ''tears." 

The Chairman said he considered it a very important subject, and 
thought the paper showed valuable results of extensive practical trials 
combined with scientific inquiry. He asked at what period the tin or zinc 
was added to the wrought iron. 

Mr. Stirling replied, that it was put into the puddling furnace when 
the extreme of the boiling was just passed, or passing, and conversion 
just commencing, and the formation of spicula begirming. A more fluid 
iron required the metal to be put in at a later period, and iron that 
came to mature sooner required the metal put in earlier. It was diffi- 
cult to give a definite rule, it could only be judged of by particular ex- 
perience. 

Mr. Duclos thought the presence of zinc in the iron was doubtful; from 
its volatility, the greater proportion would probably be dissipated in Ihe 
furnace. He considered it more probable that the change in the iron was 
caused by the physical quality of the iron undergoing some alteration in 
consequence of the presence of the zinc. 

Mr. Stirling said he did not consider the mixture of zinc with the iron 
to be in all cases an alloy, as the proportion was occasionally only J per 
cent., and he felt uncertain about its mode of action; the quantity of zinc 
required varied very much; it had to be determined by experiment with 
the different ores and furnaces. 

Mr. Duclos observed that, in some iron works he had been acquainted 
with in Belgium, he had never found an^ trace of zinc in the iron made 
from ore containing zinc, but metallic zinc was found to accumulate in 
the top of the furnace. Many years since a series of experiments had 
been made by M. Carsen on various mixtures of iron with zinc and other 
metals, but they had not led to any practical application. There was 
no question that sufficient attention had not been paid to the properties 
of the alloys that can be made with iron, and he was glad to see the steps 
taken by Mr. Stirling; he did not quite agree as to the want of knowledge 
of the iron manufacture, he thought there was a great deal of knowledge 
on the subject, but he would wish the principles carried out further. 

Mr. Stirling remarked that, in the case mentioned, in Belgium, two 
processes — sinelting and refining — intervened, by which most, if not all 
the zinc might be volatilized. There was no doubt that the practical 
making of iron was well understood, but not the theory and principles, 
otherwise the process might be further simplified, and, as the result, iron 
would most probably be produced complete at one process, instead of 
two or more- He thought that further improvements would be more 
studied and accomplished when iron and coal were dearer. 



Digitized by CjOOQ IC 



96 MechardcSy Physics^ and Chemistry. 

Mr. M'Connell said there was great room for improvement in railway 
tires and rails. If the tire now lasted 70,000 miles on the driving wheel 
of an engine, it was considered very good work. The expense of replacing 
tires, and of failure, was a very serious item; and if, by Mr. Stirling's 
process, the iron could be made to last longer, it would be a great source 
of economy and convenience. 

Mr. Beasley inquired why the wrought-iiron scrap was put into the pig 
mould, in making the toughened cast iron? 

Mr. Stirling replied, that one object was to insure a definite propor- 
tion for each charge; also, the wrought iron melted more easily in the 
furnace, when mixed in that manner with the cast iron, which seemed 
to act as a flux, the whole getting heated together; the cast iron drop- 
ping, eats away the wrought iron. If thrown separately into the cupola, 
part of the cast iron would melt down first, and the two would not get 
uniformly mixed; the wrought iron was liable to get oxydized, and wasted. 

Mr. Beasley observed, that he was aware if the wrought iron was thrown 
into the puddling furnace with the pig, it would burn away and not im- 
prove the quality; but if it was thrown into the fire a little time before the 
puddler commenced balling his iron, it would very much improve the 
quality. 

Mr. Stirling said that it was an old practice to add wrought iron in the 
puddling furnace, in order to get a quicker yield; but it would not melt 
thoroughly in that case, and make a uniform mixture. It should be first 
remelted m the cupola from the mixed pig, to make a uniform mixture, 
and then remelted, and worked in a puddling furnace. 

Mr. Beasley remarked, that he had melted wrought iron in the cupola, 
and then worked it in the puddling furnace, and he had found the result 
to be better than from the ordinary pig iron alone; but it was not a suffi- 
cient advantage to make it worth the extra expense; he had obtained a 
greater yield. 

Mr. Stirling observed there was a process for melting wrought irou, 
which was then converted back, by decarbonizing, to a state approaching 
to steel; it was intended to be used for small articles, such as snufiers, 
scissors, &c., instead of forging them. 

Mr. Adams inquired about the application of the hardened iron to tires. 
The best scrap tires were found the worst to wear; they laminated more, 
and, consequently, he did not use them. Those he used were made, he 
believed, of two blooms, the lower one of scrap or other tough iron, and 
the upper one from a puddled ball not piled; the wearing surface was, 
consequently, crystalline iron, hard, not laminated, and was more suitable 
to resist the rolling and crushing action that the wearing surface of the tire 
was subjected to. 

Mr. Stirling replied that he had seen a similar process extensively car- 
ried on; the lower part of the tire was made of No. 3 iron, and the wearing 
surface of No. 2 iron, consisting of two puddled balls hammered tho- 
roughly, then reheated and passed through rolls, and lastly welded to the 
No. 3 iron for the lower part. For such purposes as the wearing surfaces 
of wheel tires and rails, scrap iron was certainly the worst, from the in- 
equality of the pieces united by weldings, necessarily numerous and 
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irregular; when the wearing and rolling action came into effect, unequal 
wear and lamination of the surface must be the result. 

Mr. T. Fairbairn sslid the results of the trials he had made of the tough- 
ened cast iron were a near approximation to Mr. Hodgkinson's experi- 
ments; but he did not think it would be prudent, or altogether safe, for 
an architect or engineer to reduce the section of a girder to the extent 
which the relative transverse strength given in the tables would appear 
to warrant; he would rather retain the large section, and avail himself of 
the additional security which the use of the toughened iron undoubtedly 
gave. 

Mr. Stirling observed that, to obtain the full increase of strength, would 
require different trials with different iron, in order to ascertain the best 
proportion of scrap; but, in the right proportions, from the general results 
of observations, he believed it might be confidently stated that one- 
fifth of the weight might be taken from ordinary sections of girders, by 
using the toughened cast iron, leaving a greater strength of j^irder; how- 
ever, he would much prefer seeing all the strength of the ordmary section 
left for extra safety. The strengths given in the tables in the paper were 
chiefly taken from Mr. Hodgkinson, and were the average results of his 
experiments, showing an increase of transverse strength of 78 per cent. 

Mr. R. Williams asked whether, in practice, any difficulty was found 
to arise in uniting the two qualities of hard and soft wrought iron? 

Mr. Stirling replied, that no difficulty was found in the manufacture, and 
they were found to be soundly welded together. 

Mr. R. Williams observed that, as the hard iron, which melted at a 
lower temperature than the soft iron, was necessarily the topmost in the 
pile, when placed in the furnace to be welded, either that would be over- 
heated at the expense of its quality, or the inner piles would be under- 
heated, and endanger the soundness of the bloom. With regard to the 
lamination of tires, this was not so much owing to the fact of their being 
made of piled iron, as to the mode of piling; and, by piling the bars edge- 
ways instead of flatways, there was little, if any, liability to laminate. Pud- 
dled iron could be made hard or soft, at pleasure, according to the man- 
afi;ement of the process, without the introduction of any alloy into the pud- 
dling furnace. 

Air. Stirling replied, that the hard iron came quite as soon to a welding 
heat as the other iron, and a most perfect weld resulted. 

Mr. M'Connell remarked that, in the manufacture of steel tires, the steel 
did not lengthen so much as the iron in rolling, and it made a difficulty 
in rolling the tires, to make them sound throughout; and he inquired 
whether any difficulty of that kind was found with the hardened iron for 
the wearing surface of tires and wheels? 

Mr. Stirling replied that, in rails, no separation between the materials 
bad been found; he had not yet had experience in tires. On the Edin- 
burg and Glasgow Railway, on the steep incline, at Cowlairs, Mr. Adie 
had had rails hardened on this plan laid down for some years, and had 
found them to last better than steel-covered rails, which had been also 
tried, and usually wore out in a considerably shorter time; the hardened 
rails were still going on well, and an additional portion of that line was 
now being laid with them. In consequence of the first rails manufactured 
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being made too hard, they showed distinctly a tendency to separate, and 
the failure was valuable as experience; also, they were made more liable 
to separate, by the hardened piece laid on being ronnd-topped in the pile; 
50 or 60 rails, made at the very first works where the plan had been tried, 
had been broken at different times, for examination, and were found quite 
sound. 

Mr. E. A. Cowper said he had used wrought-iron scrap mixed with 
cast iron in the ladle, the metal being rather hotter than usual; it closed 
the grain of the iron very much, and was found advantageous in casting 
hydraulic presses, or other castings where a very close grain was required. 
He had put in as much as 15 per cent, of scrap. 

Mr. Stirling observed that he had never found that more than about 5 per 
cent, could be combined in that manner, and then the mixture must be 
more or less imperfect, and the metal would be partially chilled. 

Mr. Cowper said he had not found any objection from the metal being 
cooled; it was taken pretty hot, and clean iron turnings were put into the 
ladle, and well stirred up, which secured complete mixture and fusion. 

Mr. Slaughter inquired, what was the relative cost of toughened cast 
iron? 

Mr. Stirling replied that, in a girder, if the section were reduced one- 
fifth, the cost would be cheaper; if the price of cast iron were very low, 
the toughened iron would then be proportionately dearer. 

Mr. Slaughter said he bad tried the toughened iron for a number of lo- 
comotive cylinders, at the recommendation of Mr. Gooch, on the Great 
Western Railway, and found it made very fine, perfect, and sound cast- 
ings, better than he had ever made before. He intended to continue the 
use of it, and considered it an excellent material for cylinder castings, 
and preferable for any purpose for which the strongest and best iron was 
required. He did not find the iron dearer,. but, on the contrary, less ex- 
pensive than the iron he had previously used for the purpose. 

Mr. Stirling explained that the toughened iron might be made from a 
cheaper iron, such as the Scotch hot-blast, w*hich, at £i per ton, would 
be about £Z 10;. for the cost of the toughened iron, which would then 
surpass in strength a dearer iron, such as Blaenavon, at £b or £b \0s. 
per ton; so that, although the increased expense of the process was IO5. 
or 125. per ton, the final cost was less, because a cheaper description of 
iron could be used, and a greater strength was at the same time obtained, 
as shown in the table of experiments. 

Mr. Slaughter said he had found that the toughened iron was less 
expensive. That which he used was made from Dundy van or Calder 
iron, ftt £A or ^3 10^. per ton, and he found it better, when toughened, 
than the cold-blast iron which he had previously used, at £b or ^5 10*. 
per ton. 

The chairman proposed a vote of thanks to Mr. Stirling, for his valuable 
and interesting paoer, which was passed. He thought that important prac- 
tical results were likely to follow from such an able investigation, and 
they were much indebted to Mr. Stirling for bringing it before them; and 
he trusted that he would continue the course, and favor the institution 
with the further results. 
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Description of a new Process of Stereotype Moulds; with JSTotices of (he 
History and Results of the Processes of Stereotyping. By Daniel Wil- 
son, LL. D., F. S. A., Scot. V. P.* 

Dr. Daniel Wilson, in exhibiting this new method, stated that it was 
calculated to facilitate the process, and to introduce it into more general 
use, by diminishing the cost. In introducing the subject he reverted to 
the curious fact — by no means singular in the progress of inventions — 
that, in the economic adaptation of printing to ils fullest extent, by means 
of stereotype plates, we are returning to a state of things nearly similar 
to the "block books," as they are called, which, in the beginning of the 
fifteenth century, preceded the great discovery of movable types, and 
by means of which the first essays in printing were made by Guttenberg, 
Faust, and Mentz. Dr. Wilson also called attention to the character of 
a certain class of bronze Roman stamps, of common occurrence, several 
of which he exhibited, *both from Scottish localities and from Pompeii. 
These were obviously designed to be used for impressing certain cha- 
racters, by means of a pigment applied to the flat surface, like types or 
woodcuts; and afford one of those curious examples so frequently seen 
in relation to modern inventions, of others — many centuries previous to 
their practical application — having trod, as it were, on the very threshold 
of the discovery. He then entered on the subject of stereotyping, or the 
process of taking casts from forms of movable types. The discovery of 
this important process was made by William Ged, a goldsmith of Edin- 
burgh, about the year 1725; though imperfect attempts had been previous- 
ly made to attain the same important end by Van der Mey, of Leyden, 
by soldering together the forms of ordinary movable types for a quarto 
bible, so early as 1711. Dr. Wilson exhibited to the meeting one of the 
original plates of the edition of Sallust published by Ged in the eighteenth 
century, and interesting, as the first specimens of the practical application 
of the stereotyping process ever executed. He th6n detailed the various 
efforts at further impcovementon this process — including those of BruneH, 
Allan, Sinclair, &c.; after which he described and exhibited the new pro- 
cess introduced by him to the notice of the society, which consists in taking 
the casts of the types, not in gypsum or stucco, but in blotting paper, 
overlaid with a thin layer of whiting, starch, and flour-paste, covered 
with a sheet of tissue paper, and impressed on the types by means of beat- 
ing it with a fine brush. It is then dried on a hot steam-chest, while still . 
adhering to the types; and by this means a matrix is produced, and the 
types are again ready for distribution to the compositors within one hour. 
The advantages of the new process are — 1st, The greater certainty of 
the process, the new matrix not being liable to warp or break, as the 
stucco is. 2d, The greater rapidity; the process being completed in one 
hour by it, which could not be done in less than six by the other. 3d, 
The practicability of using the matrix, in certain cases, for casting several 
plates; whereas the stucco mould is always destroyed in a single casting. 
And, 4th, The much greater simplicity of the apparatus recjuired; which, 
added to the economy of time, and the consequent dimmution of the 
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quantity of type required for the compositors, give the important econo- 
mic results "which form the great merit of the new plan. A mould was 
made and a cast taken' in presence of the meeting; and Dr. Wilson con- 
cluded by remarking that he believed it was by the improvement and 
more general application of such processes as this, that the great desi- 
deratum of cheap literature was to be achieved, and not by diminishing 
the profits of retail booksellers, as had recently been attempted. If pub- 
lishers could be induced to try it, there was no real obstacle in the way 
of applying the stereotyping process, with all its adjuncts, to such stand- 
ard works as Layard's "Nineveh," or Macaulay's*'History of England," 
than to Mrs. Stowe's "Uncle Tom;" and if the publisher calculated his 
price for editions of ten, twenty, or thirty thousand of the one, as they 
had already done of the other, people would learn to purchase, instead of 
merely borrowing a hasty reading from some lending library. This, he 
thought, was the direction in which we must now look for securing the 
grand desideratum of cheap literature of the highest class, in a way that 
would secure at once the best interests of author,' publisher, and readers; 
whereas, by reducing the profits of the retailer on the present costly two 
or three guinea editions, the price was, in reality, brought no nearer the 
means of the ordinary reader; while the bookseller's interest in their sale, 
and even in their publication, must be greatly diminished with the in- 
crease of his risk; and the chance of sale of costly and valuable books 
was thereby not unlikely to be diminished. 



For the Journal of the Franklin Institute. 

U, S, Screw Steamship Princeton. By B. F. Isherwood, Chief Engineer 

U. S. Navy. 

Continued from page 51. 

Performance with the Ericsson Screw. 

.The following table gives the result of all the steaming done with the 
Ericsson screw recorded in the log; much more steaming was done with 
it than is here given, but no record was kept of the performance of the 
machinery. 

The data in the table is wanting in several elements; the consumption 
of ifuel, the proportion of the throttle open, and the condenser back pres- 
sure, are not given. I have been informed, however, by the engineers 
of the vessel at that time, that the throttle was carried about Jth open, 
and the steam pressure maintained by driving the fan blast very strongly, 
fhe back pressure in the condenser averaging 2 pounds per square inch. 
Under these circumstances, the initial cyhnder pressure would be about 
3 pounds less than the boiler pressure. 

But the data in the table is chiefly valuable as giving the slip of the 
Ericsson screw in sea navigation, and although the means are derived 
from a less extensive course of steaming than could be desired to ensure 
positive certainty, yet they are from a sufficient number of observations 
taken under different circumstances of weather to give the results with 
enough accuracy for practical purposes. 
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Table of the Performance of the U. & Screw Steam9htp Prineeion, with the first hoU- 
er9 and Ericsson^* Screw, under Steam aeaUied by Sail, on the Atlantic Coast of 
the United States. 
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Performance under Steam, unaseieted by Sail. 






18U. 
Jan. A. 


15 


7-783 


N.S. 


N.B.or 
ahead. 


Moderate 
breexe. 




Smooth. 


16 8 


16-8 


\i 


81-26 


28-84 


Feb. 11. 


12 


8KM3 


8.W. 


N.W.or 
abeam. 


Fresh 
breese. 




If 


17 6 


18-2 


M 


31-26 


26H)8 


tfw.l4 


13 


6-385 


N.K. 


N. or for- 
ward beam. 


Moderate 
Wind. 




Rough. 


16 10 


20-5 


M 


2877 


45-09 


XOT.27. 


18 


5-250 


8.W. 


W. or ** « 


Rtrottg 
Wind. 




Heary 
ahead. 


17 6 


15-6 


U 


26-11 


41-76 


Oee.0. 
ISiS. 


21 


8-333 


N. 


X. or ahead. 


Moderate 
breese. 




Smooth. 


17 


16-6 


M 


20-46 


15-61 


Jan. 6 A 7. 


7 


8-071 


8. 


N. or aft 


Light 
aiBS. 


i 


u 


16 10 


13-7 


« 


27-07 


ia-62 


<f 24 


8 


0-800 


B.S.B. 


S.B.or 
ahead. 


Moderate 
Wind. 


« 


Boogh. 


17 6 


lAH 


« 


26^ 


26'38 


Feb. 2. 


18 


5-417 


N.W. 


N. N.W.or 
ahead. 


Freeh 
Wind. 




it 


17 


14-5 


•< 


2»06 


81-93 


•• 3. 


10 


8-000 


N. 


Forward 
the beam. 


breesos. 




Moderate. 


16 


14-5 


M 


36O0 


419 


u w 





5-710 


NB bj B 


S.oronqiiar 


';SS* 




Smooth. 


16 9 


77 


M 


17-17 


8-67 


« 4 


17 


ep280 


N.W. 


N.W.or 
ahead. 


Moderate 
broexes. 






16 7 


15-2 


<f 


24-00 


24-21 


••22123 


88 


7060 


8.W. 


8. or for- 
ward beam. 


Light 
breese. 




Smooth. 


16 10 


15H) 


l( 


27-67 


26-00 


Mean*. 




6^12 












16 lot 


15-6 


% 


2fr98 25-79 1 



Summary of the Results with the Ericsson Screw. 
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Perfarmanee of the U. S, Screw Steamehip Princeton, with thefirei boilers andSteren$ 
Screw, under the command of Commodore Stockton, in the Atlantic Ocean and Gulf 
of Mexico. 
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Summary of the Results from the above Table, 
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oS et ^ ^ fr< CI 09 03 to IO IO lo la 

;SC<C«Me9C< C<^Mfr)&iei 


TO 


Proper, of throttle 
open. 




TO 

to 


Steam cut off at 
from com. of stroke. 




Hw 


-4» .^.^Hn-^-^nHNHnHxtHN-^n-^ 


Double strokes of 
piston per minute. 


^oioooDot^oioaat^Tto 

J^«p©lO>Gp»OOOOp»p»<pO 




Steam pres. in boil, 
pr sq. in. abv. atmos. 


.e^coooocpiotntooiot^coeo 


TO 
"* 1 




Slip of the screw in per 
centums of its speed. 




S 

l^ 


Mean draft of yessel. 




04 


Sea. 


1' ij-- i'lr ' B- 




Sail. 


To topgallants 

To topsails. 
To topgallants 

To Topsails. 
it 

*< 

Fore, aft & courses. 






Kind. 


Fresh breez. 
Light " 
Gentle " 
Mod. « 

Gentle « 
Light " 
Mod. Gale. 
Strong wind 
Mod. breeze. 
Light " 

it M 

Moderate. 




Direction. 


8. or abeam. 
8. 8. W. or for'rd beam. 
E. N. E. or forM. beam. 

8. W. or abeam. 

N. E. or abeam. 

8. W. or abeam. 
8. E. or forward beam. 
N. E. or forward beam. 

M tt 

8. W. or forward beam. 

N. or abeam. 

8. W. or on quarter. 

£. by 8. or abeam. 




Course of the vessel. 


E. 

E. by 8. 

8.E. 

8. E. by E. 

E. N. E. 
E. by 8. 

W. by N. 
E. by 8. 

N. N. E. } E. 




Speed of the vessel per 
hr. in knots of 6082^ ft. 


ip(»o^MMYrrqp'?r« 

e»lO^>aoao(oto«eaot«^•t^^« 


l> 


Number of hours. 


S2*5§2'-§52"2:2 




M 


Sg|22|,''-|' S- 
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Anthracite burned pr hr. 
with a mod. fan blast. 


.eoeo<^C4aoaooiooaoc9t^oooot^a>M»oio 




7) 

'A 

3 


Back press, in con- 
denser per gauge. 




le 


Proper, of throttle 
open. 


CD CO (O CO CO CO CD 
09 00 OQ 00 C9 CO 00 


OD 

CD 


Steam cut off at 
from com. of stroke. 




- 




Double strokes of 
piston per minute. 




1 


Steam press, in boil, 
pr sq. in. abv. atmo. 






Slip of the screw in per 
cents of its speed. 


<o^l0^co'^^-co-*col*oococ^^oaooo-«oo^«• 
Oj.-.cpeocpr^'?<?'P««»>t'r*P'P»?«><?9 
t-ooooo©»o«o-Ho^iooocot-eoo>iocococoa> 

^W 00 eo M ^ « 00 M C« (N W « M -• -« N - « W 


CD 


Mean draft of vessel. 


oos-^oodcoiocoioioc«coa»cocta»coooncoo 
l^<o^-coco^*^«•^*^.^•r*r^co^-l*co^*co«r*I* 


? 

h- 


Sea. 


Smooth. 
Rolling. 
Moderate. 
Very Rough. 
Smooth. 

ti 

it 

Moderate. 

Smooth. 

it 

tt 
Rough. 
Smooth. 

ti 

it 
%t 

Moderate. 

Smooth. 

Rough head sea. 

Smooth. 






Kind. 


Light breeze. 
Strong " 
Light 

Mod. Gale. 

Mod. breeze. 
Calm. 

Strong breeze. 

Light " 
Strong " 
Light « 
Strong " 
Light 
it it 

U it 

Light airs. 
Strong breeze. 
Light 

Strong wind. 
Strong breeze. 




Direction. 


S. E. or ahead. 
it ti 

S. W. or abeam. 

S. E. or ahead. 

N. E. by E. or abead. 

E. or forward the beam. 

E. or ahead. 
S. E. or for'd. the beam. 
8. or forward the beam. 
N. E. 01 for*d the beam. 
N. N. W. or on quarter. 
(Not given.) 
N. E. or abeam. 
S. W. or for'd the beam. 

N. W. or abeam. 
N.W. or for'd the beam. 
8. E. or for'd the beam. 

W. by N. or ahead. 
8. W. or for'd the beam. 




Course of the vessel. 


S. E. 

S. E. by E. 

it 

tt 
N.E. 

E. 

N.E. 

8.E. 

E. by N. 

8. S. E. 

S. E. 

E. by S. 

S. W. by S. 

s. w. 4 s. 

S. E.byS. 
W. by N. 

N.E. 
W. by N. 
E. by 8. 
W. by N. 




Speed ef the vessel per 
hr. in knots of 6082 J ft. 


c^oiooiOKte-iooo^oe^o^t^abctoSaQ 
»Mcp.:.ot:-(»«wi-T.*.^cp§^coS«SSS 

CO«Ot^<^ir5ifti««OiOiO»O»0iO«0CDC0t>»t^iOib 


i 


Number of hours. 


•<*C0»0e«3S'^i«30>00C0WiO»©»0«t*l0OOCO 

coo CO »-« ^ ^ -^ ^ ,_, CO — -Hi.Heti*H 




.1 

H 

< 


Julv31,&Aug.l&2,M7, 
August 3, 4, 5, 6, & 7, « 

" 13, " 
September 10 and 11, « 
16, " 
21, 

« ?2and23, " 

*« 28, 

« 29, " 
October 6 and 7, 
Oct. 12, 13 and 14, 
Nov. 3, 
« 12, 

" 14 and 15, 
December 28, " 
January 6 and 7, 1848, 
- « 21 and 22, " 

" 25 and 26, " 

« 27. ** 
March 2 and 3, 

« 16 and 16, 


1 
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Summary of the Performance of the U. S, Screw Steamship Frtnceiofiy while under 
the command of Captain Frederick Engle, V. S. Navy, etn bracing all the Steaming 
done between July 26, 1845, and July 17, 1849, recorded in the Steam Logs at the 
Nary Department. 



Viith the first boilers and »UH 


With the last boilers and Ste- 




Tens' screw, in the Atlantid 


vens' screw, in the Atlantic 




Ocean and Gulf of Merieo. ] 


Ocean t Medltcrranoan Swi. 


Under 
steam 
a8sist4Hl 
by sail. 


Under 
steam 
aioue. 


Mean of Ur 

tal steam'g, 

with and 

without 

sail. 


Under 
steam 
assisted 
bysaU. 


Under 
ste«m 
alone. 


Mean of to- 
tal fiteam'g 
with and 
without 
saU. 


Obsebtkii. 














Total number of hours, . 


g50 


641 


1191 


252 


458 


710 


Speed of vessel per hoar in knots of 














6082} feet, . 


7-071 


6-343 


6-680 


7-68C 


5-932 


6.517 


Steam pressure in boilers in pounds 














per square inch above atmosphere, 


10-7 


11-5 


11-1 


12-3 


12-3 


12-3 


Steam pressure in cylinders in pounds 














per square inch above atmosphere, 


6-7 


7-5 


6-6» 


7.3 


7-3 


7-3 


Double strokes of piston (and revolu- 














tions of screw) per minute, . 


23-61 


24-11 


23-88 


2568 


24-00 


24-60 


Steam cut off at from commencement 














of stroke of piston, 


i 


i 


i 


i 


i 


i 


Proportion of throttle open, . 


•170 


-216 


.195 


.•163 


•168 


•166 


Back pressure in condensers, in lbs. 














per square iuch. 


3-1 


2-9 


3. 


2-3 


2-5 


2-4 


Pounds of anthracite coal burned per 














hour, with a moderate fan blast. 


1290 


1511 


1409 


1253 


1245 


1248 


Tons of anthracite coal burned per 24 














hours, with a moderate fan blast. 


13-82 


16-19 


15-10 


13-42 


13-34 


13-38 


Mean draft of ves^l in feet and inches, 


17-5 


17-1 


17-3 


17-2J 


17-Oi 


17-li 
















Burface of water in feet and inches, 


10-5 


10-1 


10-3 


10-2 J 


10-Of 


10-4 


Immersed amidship area of hull in sq. ft 376-7 


364-3 


371-8 


370-5 


365-2 


368- 


Displacement of the hull in tons, i 1096-1 


1050-3 


1077-8 


1073-2 


1053-7 


1061-7 


Calci/lated. 














Slip of screw in per cent of its speed, 


6-46 


17-79 


12-68 


7-76 


22-76 


17-21 


Mean effective pressure on pistons in 














pounds per square inch, 


9-40 


9-95 


9-70 


11-40 


11-20 


11-27 


Horses power developed by engines, 


209-66 


226-62 


218-67 


276-43 


253-82 


261-84 


Pounds of coal burned per hour per 














square foot of grate surface. 


9-627 


11-276 


10-515 


9-213 


9-156 


9176 


Pounds of coal burned per hour per sq. 














foot of heating surface, 


0-533 


0-624 


0-582 


0-418 


0-415 


0-416 


Cubic feet of steam of atmospheric 














pressure furnished per minute, from 














sea water of twice the natural con- 














centration, with temperature of feed 














water* 100« F., inclusive of loss by 














blowing off to maintain that concen- 














tration, and of loss between valves 














and pistons and in steam ports, but 














exclusive of the steam required to 














work the fan blast. 


. • • 


• • . 


3689-850 


• • . 


• • • 


3926-524 


Pounds of steam evaporated per hour, 














iirom one square foot of heating sur- 














&ce, under the above conditions, 


• • • 


• . . 


3-363 


• • • 


• • . 


2-887 


Pounds of steam evaporated per hour 














by one pound of coal, under the 














above conditions, 


. . . 


. .. 


5-777 


. . . 


. . . 


6.940 
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A Hint Respecting the Barometer* 

The purpose for ^hich the Barometer was originally designed^ and 
which ever since its invention it has been supposed actually to accom* 
plish, is to measure the weight of the atmosphere, and this it certainly does 
effect in one sense of the word, but not in its generally received sense. 
By the weight of any heavy body, such as a cannon ball or a carriage 
wheel, we invariably understand the weight of that body when free from 
motion, and this weight is always a just criterion of the quantity of matter 
which the body contains; but in weighing the air by the barometer, we 
only obtain its weight modified by the degree of speed with which it may 
be passing along at the time. Its barometric weight, therefore, except 
in a perfect calm, without either upper or lower current, which perhaps 
seldom or never happens, must perpetually differ from its real or dead 
weight, and for this reason cannot rightly be regarded as a perfect 
measure of its mass. Hence it is plain that if the air is a fluid with a 
well defined surface covering the earth in a simular manner to the sea, 
and subject to elevations and depressions resembling the tides of the 
ocean, these atmospheric tides increasing or decreasing at any place in 
proportion to the volume of air collected there, can never be accurately 
ascertained by the barometer without reference also to the velocity of the 
wind, by making due allowance for which we alone can arrive at its 
real weight, and consequently at its quantity. In order to obtain a rough 
estimate of the amount of the correction which it thus appears to be ne- 
cessary to introduce into the readings of barometric observations on this 
account, I took for data those recorded in the JVautical Magazine for the 
years 1836 and 1836. In the column marked "Force of the Wind," the 
minimum degree, or No. 1, was first searched for, there being no calm 
noted during those years, and wherever that number occurred, the heights 
of the barometer, given in the parallel columns, were carefully extracted. 
The mean of them was then taken, and in like manner the mean corres- 
ponding with every other degree of force up to No. 11, which is the highest 
registered. The following is the result of these calculations: — 



Force of 
Wind. 


Mean 
Baro- 
meter. 


Force of 
Wind. 


Mean 
Baro- 
meter. 


Force of 
Wind. 


Mean 
Barometer. 


Force of 
Wind. 


Mean 
Barometer. 


No. 1 
2 
3 


30*19 
30-03 
29-98 


No. 4 
6 
6 


29-92 
29-87 
29-77 


No. 7 
8 
9 


29-67 
29-54 
29-49 


No. 10 
11 


29-51 
29i40 



By this table it will be seen at a glance that the barometer falls with 
every degree of increase in the velocity of the wind, and not only is this 
the case, but I think it will appear also that this fall of the mercury pro- 
ceeds according to a known natural law. In treating of centrifugal motion, 
it is usual to illustrate it by supposing a heavy body, a ball or bullet for 
instance, attached to the end of a string, whilst the other end is held in 
the hand, and thus becomes a central point, around which the bullet is 
made to revolve. By this revolution the string receives a pull outwards, 
* From the Nautical Magazine, May 1853. 
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the force of which may be completed by the following proportion. — (See 
Barlow'9 Malh. Diet. Art.: Central Forces.) 

As the radius of the circle it describes 

Is to double the height due to its yelgcity; 

So is the weight of the body, 

To its centrifugal force. 
Applying this rule to the motion of the air round the eartib, we must 
suppose the atmosphere to be the bullet, and the earth's radius the string; 
then calling the latter r, and the weight of.the for/ner by and putting v for 
the velocity of the wind in feet per second, 2^ = 32 J for the force of 
gravity, and/for the centrifugal force, we shall have, from the laws of 
filing bodies, according to the same author, 

4 g^ : v^ :: g : — = the height due to its Telocity. 
Whence, by the same proportion, 

r : ^ : : i :-^ — =/^ the centrifugal force. 

Now if we multiply the square of v by b, which latter, if it be made to 
represent the average weight of the air, is a constant quantity, and if we di- 
vide the product by ^^32}, which is also a constant quantity, and by r, 
or the radius of the earth, which is another constant quantity, then as i^ is 
the only variable quantity, the results will only vary with this quantity, 
and in the same proportion. Consequently Jr, or the centrifugal force 
with which the air is pulled upward by the wind, is directly as the square 
of the velocity; and this force, expressed in terms of the barometric scale, 
being added to the observed height, will give the true height, correspond- 
ing to the dead weight of the superincumbent air. 

It now remains to show how far this theory accords with observation, 
and for this purpose I place the results of each aide by side. 



Force of 
Wind. 


Number 
of Ob- 
•erva- 
tione. 


Mean 
Baro- 
meter. 


Baro- 
meter 
according 
to Theory. 


Force of 
Wind. 


Number 
ofOb- 
serTa- 
tions. 


Mean 
Baro- 
meter. 


Baro- 
meter 
according 
to Theory. 


No. 1 
2 
3 
4 
6 
6 


190 
255 
355 
196 
247 
139 


30-19 
30-03 
29-98 
29-92 
29-87 
29-77 


80-02 
01 


No. 6 

7 

8 

9 

10 

11 


139 
82 
45 
14 
14 
5 


29-77 
29-67 
29-64 
29-49 
29^1 
29-40 


29-77 
11 


30-01 
03 


29*66 
13 


29-98 
05 


29-53 
15 


29-93 
07 


29.38 
17 


29-86 
09 


29-21 
19 


29-77 


29-02 



The perfect agreement of seven of these results, from Nos. 2 to 8 in- 
clusive, out of eleven, is most remarkable. Had the observations been 

Vol. XXYL— Thim Sibies*— No. 2 — AtouiT, 1863. 10 
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more numerous from inrhich the remaining four were derived, the latter 
three in particular, there is every reason to believe that the same agree- 
ment would have been apparent. Whether the winds classed under the 
first degree in the meteorolo^cal register could have fallen short of the 
force assigned to them, and ought to have been reckoned as 0, 1 know not, 
but so we should be led to suspect from the above hypothesis, and also 
that 3, 4, 5, &c., should be twice, thrice, &c., the velocity of No. 2, in- 
stead of three, four, and five times that of No. 1. But, however we may 
decide upon this point, the results will still be found in sufficiently close 
accordance with observation, to prove beyond doubt the correctness of 
the theory on which they are founded. J. N. 



For the Journal of the Franklin Institute. 

United Sates Auxiliary Screw Steamship Massachusetts. By B. F. Isher- 
wooD, Chief Engineer, United States Navy. 

Continued from page 63. 

The Massachusetts as a SaiUng Vessel. — llie following is the perform- 
ance of the Massachusetts under sail alone, the screw being hoisted en- 
tirely out of water. As much sail was carried as could be advantageously 
set, and the sea was generally in its ordinary state, with a moderate 
swell on. 

Knots per hour. 
With light breezes forward the beam, the mean of 78 hours sailing was S*654 
" moderate •< " «« *« 227 •• 4-556 

" fresh u t* u ti 124 « e.248 

With light breezes abeam, the mean of 633 hours sailing was . 4-209 

« moderate " « " 476 «* . . • 6-623 

" fresh « « «« 316 " . . 6-000 

With light breezes abaft the beam, the mean of 123 hours sailing was 3-683 

" moderate " " " " 244 ** 6-246 

« fresh « « « " 183 «« 8-000 

By comparing the above performance under sail alone, with the per- 
formance under sail and steam for the same conditions of wind, &c., the 
value of the auxiliary steam will clearly appear as follows : 

Under sail alone, with light breeze forward the beam, speed, 3-654 knots per hour. 
« saU and steam, *« " a « 4-611 « 

Increase of speed due to steam, 23*45 per centum, or 0-857 ** 

Under sail alone, with light breeze abeam, speed, • 4*209 " 

<< sail and steam, ** '< " . 6 616 •* 

Increase of speed due to steam, 31-05 per centum, dr 1*307 <« 

Under sail alone, with light breeze abaft the beam, speed, 8*683 *< 

« sail and steam, « " " *« 6-167 " 

Increase of speed due to steam, 67-18 per centum, or 2*474 « 

The mean performance under sail alone, averaging the speed, with a 
light breeze forward the beam, abeam, and abaft the beam, is 3*849 
knots per hour. The same mean for sail and steam, under the same con- 
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ditions of wind, is 6*395 knots per hour, or an increase of 40*17 per 
centum. 

Of the whole amount of steaming done, 43 per centum was performed 
under steam alone, against a gentle Jbreeze, and at a speed of 4*320 knots 
per hour. Against a moderately strong wind, under steam alone, the ves- 
sel could not make steerage way. 

An observation of the large amount of slip given by the screw under 
all circumstances, clearly shows how much its eiGciency had been sacri- 
ficed to obtaining a hoisting out arrangement. For this purpose, it was 
necessary to make the screw light, and to have it light, it must be of 
small diameter; the consequence of which was a propelling surface insuf- 
ficient for the mass to be driven, and a resulting great loss by slip. 
Much of this, however, could have been obviated by giving the screw a 
considerably less pitch, and proportionably increased rotary velocity. 
The six blades on a screw of 9^ feet diameter are at least.two too many, 
and the same projected area could be obtained with four blades, a re- 
duced pitch, and same length on axis. The form of the screw seems to 
have been designed with a view to obtain the largest possible amount of 
friction surface on the water — the hollow braces of the hub, the drum, 
and unnecessary number of blades all largely swelling that formidable 
item, not to mention the direct resistance of their additional cutting 
edges, &c. The thickness of the hub proper is also out of proportion 
greater than the thickness of the blades. It is not probable that this type 
of screw will ever be imitated, as it entails many disadvantages, and no 
advantages, except the ease with which a spare blade could be fitted on, 
in the event of breaking one. 

Performance of the U. S. Auxiliary Steamship Maesaehusette, under steam alone. 



SNOINXS. 



^ 



Dasb. 






u 



WIND. 



If! 



i^ 



us 






k 



If 



April U, '60, 
« 12, " 

" 25, ** 
A«g.l2, «• 
061.22,28, 

81^24, « 
0et2», « 
" »6,«,7, 
dS, '61, 

JlUMlS, «< 

« 14, « 
rvl7l8,14,*« 

«1«,17, 

ndlS ** 
A¥«.a, « 

"18,62 
■■p. «,«," 

*12,18,« 

0at2, a»« 



4-688 
8-722 
4-260 
4-686 
5-891 

4-600 

4*806 

5-444 

8-500 

8-187 

8-100 

5-600 
8-400 
6-188 
8-704 
8-766 
8T78 



NbyW 
SNB. 

W. 

N.W. 



N.or 
N.lEor" 
N. W. or " 
Abeam. 
N. andW. or 



8.W. 

B."w. 
8. 

&B. 

8."w. 



B. S.B.oron 

bow. 

B. or ahMd. 

8.W.or « 

8.*W.or« 



NAWxmlm. 
W. or abeam. 
8. or on bow. 

On bow. 
RWjot ahead 



Calm. 
Mod. brei. 
Light " 

I* u 

Light airs. 
Very light 

breeie. 
Light airt. 



lIod.hieie 
Ught 



Ughtbrei 
light aira. 



Light bra 



88-00 
8T-00 
80KX) 
87-25 

40-00 
80-25 
41-47 

85-00 

86-70 
85-52 

SS-OO 

40<K) 
85-00 
88-20 
87-85 
86-22 
86-80 



^ 



Wide. 



87-46 
48K>1 
80-69 
8610 
26O0 

41-71 

44-36 

88-46 

49*55 

47-62 
55-88 

52-88 

80-80 
50-76 
88-68 
48-51 
47-41 
47-81 



610 
584 
460 
655 
616 

026 

576 



600 

771 
666 

581 

810 
460 
685 
611 
686 
670 



4-820 1 



25 87*56 \i IWIde. 



41-68 
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Performance of the U, S. Auxiliary Screw Steamchip Mastachuieite, under steam a»- 

• sisitd by eail. 
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AprU6A7, 1850, 


23 


6-620 


M'. 


8'a. A \vd. 


Light brci. 


31 


89-53 


^ 


WUe. 


2 


27-94 


4n 


-10, 


12 


6-500 


Nl)yW 


N'd. A E'd. 




35 


40-00 


(( 


2 


30-29 


650 


Jane 18, « 


4 


6-626 


_ 


— 


" 


25 


88-00 


« 


tt 


a 


24-96 


410 


August 5, " 


12 


6-667 


S.S.E. 


s. w. 




24 


88-00 


it 


tt 


2 


24-62 


630 


Mayl, 1851, 


11 


4-646 


NbjB. 


ITd-AWd. 


M.vl. hTi'%. 


26 


86-00 


u 


tt 


2 


86-03 


610 


" 10. 


12 


5-333 


E.byS. 


Southerly. 


Light brc«. 


25 


89-00 


u 


tt 


2 


30-68 


740 


June 15 A 10, « 
Jalyl8,l»,a0, 

aid 21. 
July 23 AH " 


44 


4-818 


tt 


>:. N. K. 
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WUkins^s Sleno-Telegraphy or the Peapk^s Penny Telegraph* 

Mr. J. W. Wilkins, of South-square, Gray's Inn, proposes to use only 
one wire for his telegraph, and to write the messages in a short-hand al- 
phabet on strips of paper. He states that it is much more certain in its 
action than any other telegraph, and not liable to errors of any conse- 
quence. His principal improvements consist in a peculiar mode of insula- 
ting the wire, and in securing the full power of the electro-magnet, in using 
the positive and negative currents alternately, by which a great deal of time 
is saved in working the telegraph. The chief points upon which Mr. 
* From Herapmth's Journal, April, 1853. 
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Wilkins relies for tbe success of bis plan and pttblic support are certainty 
and rapidity of action, and simplicity and cheapness of construction. In 
addition to the advantages of cheapness of construction, he calculates on 
saving a considerable amount in the iroTking expenses as compared with 
the expense of working other telegraphs, which will enable him to send 
messages at a much cheaper rate, and at the same time to realize ample re* 
turns on the capital invested. The saving in the working expenses de- 
pends entirely on the completeness of his mode of insulation. Owing to the 
present defective mode of insulation, he estimates that in general about 
nine-tenths of the power of the batteries is lost in that way, nearly the 
whole of which he expects to save on his plan. The patentee states 
that he is willing to undertake to Isy down any length of line, including 
instruments, fittings up at stations, and patent right, for £20 per mile. The 
cost of materials for working the telegraph is stated to be Ite. per mile per 
annum; so that for a;i outlay of £2000, and j£50 per mile per annum, a 
railway 100 miles in length may possess a telegraph, by the use of which 
the running of the trains on the line may be properly regulated, and nume- 
rous accidents prevented. It is obvious that the loss arising from one 
accident would be greater than the cost of construction and maintenance 
of such a telegraph in perpetuity, presuming it to be the business of the 
servants of the Company to attend to the telegraph. 



Jfote an Indudwe Electrical Machines^ and an a Heady Means qf In* 
creating {hdr Effect. By M. Fizeau.* 

The electrical machines which have been constructed of late years on 
the inductive principle are now well known; the constancy and regularity 
of their effects, as well as the facility of their employment, present marked 
advantages, which render these new machines preferable in some cases 
to those of the old construction. 

Having undertaken some new experiments on the rapidity of the pro- 
pagation of electricity, especially with the view of comparing in this re- 
spect electricity of tension with galvanic electricity, I found the employ- 
ment of this apparatus very suitsiole for the purpose, but nevertheless that 
it would be useful to give greater power to the instrument, and especially 
to be able to incsrease the tension of the electricity furnished by it. 

A very sensible increase of efiect is obtained b]r employing a stronger 
pile to set the apparatus in action, and the electricitjr developed at me 
two poles of the machine acquires thus a very marked increase of tension. 
But this increase is accompanied by an inconvenience which deprives the 
instrument of its principal advantage, which consists in the regularity and 
the duration of its effects. One of the essential parts of the machme is 
M. de la Rive's vibratory contact-breaker. When the instrument is in 
action, very brilliant sparks are produced between the surfaces of the 
breaker, and although these surfaces may be formed of platinum, they are 
soon fused and destroyed when the current is rendered more intense; the 
vibrations becoming less constant in consequence, the production of elec- 
tricity soon loses its regularity. 

* From tiM Lond., Eduib.> ftnd DnbUn Philosoph. Magaxine, Jane, 1863. 

10* 
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The same inconvenieDee would no doubt be produced by giving the 
machine larger dimensions than those adopted by M. Ruhmkorff, for the 
force of the sparks which are produced at the point of vibration is due 
principally to the current induced in the conducting wire itself; and if the 
dimensions of the wires and the number of turns of the spire be increased, 
this current would of course become more intense and the sparks 
stronger. 

- Butan attentive study of the'peculiarities of the apparatus soon led to the 
discovery of an entirely different and very simple means of increasing the 
energy of the effects produced. Many experiments, which it would take 
t6o long to describe, tend to show that the current of induction which is 
produced in the inducting wire itself at the moment of the rupture of the 
circuit, exercises a considerable influence on the production of electricity 
in the induced wire which terminates the two poles of the machine. When 
this current is produced freely and takes a great development, the poles 
give but little electricity; but when, on the contrary, this current meets 
with obstacles, and only attains a slight development, the poles give much 
electricity, and the power of the machine becomes greater. Several ar- 
rangements served to prove this fact; I may mention the employment of 
metals more fusible than platinum on the surfaces of the breaker, and the 
union of the vibrating parts by fine wires of different lengths. This prin- 
ciple being admitted, it follows, that in order to increase the power of the 
machine, it is sufficient to oppose the development of the current which 
is produced in the inductor wire at the moment of the rupture of the cir- 
cuit, and it is easy to see that this result must be obtained bv acting up- 
on the tension possessed by this current and rendering it weaker. In fact, 
when the machine is in action, the great light of the sparks which appear 
at the point of rupture, indicates that the current in Question acquires a 
great development, and this is the case because the electricity possesses 
sufficient tension to pass with facility the space which separates the vibra- 
ting pieces: if the tension became weaker, the space to be passed pre- 
senting a constant resistance, the passage would not take place with the 
same facility, the sparks would be less brilliant, and the current would 
acquire a smaller development. 

A very efficacious mode of diminishing the tension is to have recourse 
to the well-known properties of the Leyden jar, and other apparatus 
founded on the same principle. A condenser is formed of two leaves of 
tin in juxtaposition, but separated and insulated from one another by a 
layer of varnish, and each of the leaves put into communication with each 
extremity of the inductive wire; the points of attachment must be on both 
sides of the point of interruption when the sparks are produced. Then 
the two electricities, before arriving at the point of interruption, spread 
over the two surfaces of the tin, where they lose their tension to a great 
extent, in consequence of the mutual influence exercised across the isola- 
ting layer of varnish. 

When the condenser presents a sufficient surface (5 or 6 square deci- 
metres), the light is seen immediately to become weakened at the point 
of interruption, whilst the machine acquires a remarkable increase of en- 
ergy; the poles then give stronger sparks and at a greater distance than 
before. The condenser may be conveniently placed in a horizontal posi- 
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tion, a little above the electro-magnet, and sustained by four glass sup* 
ports. With this addition, which is very easily made, not only does the 
machine give more electricity, but it also continues longer in regular^ 
action, because the surfaces of the breaker are no longer exposed to the * 
action of the very intense sparks which change them so rapidlj^. 

An arrangement invented by M. Sinsteden, in which the principle of 
condensation has been employed to obtain stronger discharges with vsh 
ductive machines, has only an apparent analogy with the method, winch 
I here indicate; the principle and the effects of the two methods being, in 
reality, very different. In fact, it is the electricity developed in the second 
wire, the inductive wire, which is modified by M. Sinsteden, so as to 
cause more brilliant sparks; but these stronger discharges are not ac« 
companied by an augmentation of tension, which is, on the contrary, 
weakened. The employment of this method does not in any way injure 
the efficiency of that proposed by me, and they may both be employed 
together, where such a course is found advisable. 

To furnish an idea of the increase of effect which I have obtained in 
my experiments, I will give the following observation. A galvanometer 
being placed in the circuit, the electricity produced by the machine was 
passed in rarefied air, when the beautiful phenomena of light recently 
studied by M. Quet were produced. When the machine acted under 
ordinaiy conditions, the needle of the galvanometer indicated a deviation 
of 8^ When the condenser was employed, the light produced acquired 
greater splendor, and the deviation of the needle reached 15^, the in- 
tensity of the current beingconsequently nearly double. — Compies Bendus^ 
March 7, 1853. 



Purifyhig Apparatus of M. Berardy for separating from Coal any foreign 
Substances which it may coniainj such as Pyrites or Schist.*' 

The washing of coal, a system introduced into France within the last 
three or four years, is a branch of industry of the highest importance, per- 
mitting the use of coal which by its mixture with schist would not be 
otherwise employed. It may also be applied with advantage to certain 
coals, considerea to be of good quality, but containing a quantity of ash, 
which diminishes the value. They are purified by this method in such a 
way as to allow of the manufacture of a coke from these coals, not con- 
taining more than three or four per cent, of ash. The GTreat Northern 
Railway of France has recognised the efficiency of this method, and a 
considerable part of the coke which it consumes is manufactured of wash- 
ed coal; there result from its employment a marked economy of fuel, and 
a greater durability of the locomotives. 

The expenses of washing, which are considerable by the ordinary me- 
thod, are reduced to ten or twelve centimes (about a pennjr), per metrical 
tonf of fuel by M. Berard's method. A very important desideratum may, 
therefore, be considered as obtained. 

• From the Reporti of the Jniiee of the Exhibition of the Worka of Indnstiy of all 
Nations, 1851. London. 

t The metrical ton ia equal to 1000 kilogrammee^ or nearlj an English too, and co»> 
tains 10 metrical qnintals. — I. W. 



Digitized by VjOOQIC 



116 Mechanics J Physics ^ and Chemistry. 

The apparatus consists of three parts, riz : 

1. An elevator^ formed of an endless chain v^ith buckets, which lifts 
from a trough or pit ^bere the coals are placed a certain qoantity, regu- 
lated by means of a valve. 

2. A separator^ into which the fuel is thrown by the elevator. This is 
composed of a long box, divided into compartments, and containing per- 
forafted plates, in stages, the size of the perforations being smaller and 
smaller by stages from the upper to the lower, so that by the shaking 
which this box undergoes, the coal is divided at once into four sizes. 
.The finest powder falls to the bottom, and each of the three sizes of 
lumps being thrown out through openings in the sides of the box, into 
separate fixed sieves, called ''bancs i lavage," which form the third part 
of the apparatus. 

3. These ''bancs k lavage" are long frames, measuring 9 feet 2 inches 
by 4 feet, of which the bottoms are pierced with holes, the diameter of 
which is smaller than that of the pieces of coal thrown into them. They 
are entirely filled with water, and divided in the interior into three parts. 
In one of these is a piston, which is worked up and down, and gives 
considerable motion to the water, which being communicated . to the 
materials thrown on the bottom of the tank, these arrange themselves 
rapidly, in the order of their density, the heaviest being at the bottom. 
The pure coal alone comes to the surface, and by a current of water pro- 
ceeding from a trough above, it is carried beyond the tank, and falls 
directly into the wagon, whence it is conveyed to its destination. The 
substances heavier than coal, such as schist or pyrites, are deposited on 
the perforated bottom of the tank, which has a shght inclination towards 
a trap, and thus constantly advance towards an exit. By a peculiar ar- 
rangement, the rubbish is thus made to carry itself into a compartment 
prepared inside of the tank, whence it is removed by the mere opening 
of a valve. 

It will be seen from this description, that the work is continuous 
throughout, and requires no manual assistance. According to the decla- 
ration of M. Berard, the quantity of coal that can be cleaned in an hour 
by a machine, the total cost of which would be 10,000 francs, («£400,) 
is ten to twelve metrical tons. The working of such a machine would 
not require more than about 2000 gallons of water per day (8 to 10 cubic 
metres). 

The various specimens exhibited are as follows: 

1. Coals classed in four sizes, and the foreign matters that have been 
separated from them. 

2. Two specimens of coke; one made from coal as it comes from the 
mine, and the other from '^washed coal." The first contains 26 per cent. 
of ash, the second only 2]^ per cent. 

3. A drawing of the apparatus. 

The specimens are from an establishment founded by M. Berard, at 
Molenbeck St. Jean, near Brussels. 

M. Berard states that his apparatus has been adopted by the mining 
companies of the Loire, Creuzot, Epinac, &c., in France, and that at the 
present time there is one being erected at Newcastle. 
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CaUen If Ripley^s JVew Mdtiplyir^ Rotative Power* 

A new multiplying rotative power has just been patented by Messrs. 
Callen and Ripley, of Parliament street, Westminster, by which the speed 
of any shaft, or other revolving body, can be increased or diminished 
without the use of co^- wheels, bands, or other gearing, hitherto in use. 
The loss of power, with the noise and danger attendant upon the use of 
cog-wheels, bands, &c., has been long and deeply felt, and the substitu- 
tion of a safer, more efficient, and less costly mechanism, has engaged the 
attention of scientific men for many years without success, until this gre*at 
desideratum has been at length attained, by the application 6f a circular 
grooved disk to the ordinary crank, thus producing a multiplier combin- 
ing the most beautiful simplicity of construction with enormous strength 
and durability, at one-sixth of the present cost. The disk and crank 
transmit the motion with a perfectly uniform speed and power, with- 
out the least noise, and require only one-half of the space occupied 
by the present gearing; it is, therefore, not only of vast general utility, 
but pre-eminently applicable to steam- vessels, where the continual noise 
and clatter produced by cog-wheels has always been found so objection- 
able, while the small space required admits of its being easily fitfed be- 
low the water-line, and clear of shot, which will be of great advantage 
in it5 application to our screw navy. Another, and not the least of the 
advantages of this invention, is, that not the slightest chance of accident 
to life or limb (so prevalent with cog-wheels and bands) can possibly 
occur, a boon whicn the manufacturing million will not be slow to ap- 
preciate. Taking into consideration the magnitude of the advantages 
possessed by this simple, yet important invention, it is not surprising to 
find that it should continue to engross the attention of the engineering 
and scientific world; nor is it, perhaps, too much to add, that a very short 
time must witness its universal adoption. 



/. L. Stevens^ Patent Smokeless Furnace. 1[ 

As "the time produces the man" for its particular emergency, so does 
it often elicit "the means" for attaining an immediately desired object, 
and just at the moment when the necessity for an efficient invention to 
prevent the fi)rmation of smoke, in all its frightfully increasing density 
and profusion, has become manifest, we have both the man and the means 
before us. The smokeless furnace invented and patented by Mr. John 
Lee Stevens, with whose scientific ability and persevering industry the 
readers of the Mirnng Journal cannot be unacquainted, appears to us to 
possess every requirement for the purposes for which it is intended; its 
leading points being novelty of conception and combination, united with 
extreme simplicity, cheapness of construction, and durability, unendan- 
gered by anj movable parts; added to which, the labor of the fireman is 
absolutely simplified and lessened, instead of the contrary. We are en- 
abled, with the assistance of the following diagrams, to give a tolerably 

* Tt6rA the London Mining^ Joarnal, No. 921. 

t Ftotn th6 London Mining Journftli No. 921-^38. 
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accurate description of this important invention — important to many, as 
effecting very considerable economy of fuel, and to all as the subdaer 
of that modern enormity, universally known as the ^'smpke nuisance." 





Fig. 1 is a longitudinal, and fig. 2 a transverse section, of a patent 
smokeless furnace, fitted in a Cornish boiler, conformably with the new 
systeto, which is alike applicable to every description of boiler, old or 
new. 

A, doorway to the furnace, b, c; d, 
commencement of flue; £, the first, and 
F, the second, set of fire-bars; g, the 
bridge; h, calorific plate; i, the current 
of air. It will be seen that the inven- 
tion consists in the combination of two 
sets of fixed fire-bars, the first of which 
is chiefly fed by the scoria and cinders 
Toided from the second or upper set of 
fire-bars, with a calorific plate, the fiace 
of which may be protected by a few fire- 
bricks; by which arrangement the cur- 
rent of air entering at the lower part of the furnace passes through two 
strata of fire, and thence between the calorific plate and the bridge, and 
is thus so intensely heated as continuously to produce the entire combus- 
tion of the gaseous products of the fuel, and to prevent the ordinary 
formation of smoke. It is, in effect, a double furnace, confined to the 
limits of, and economically applicable to, any common description of 
furnace; has all the advantages of a hot-blast without the cost of any 
pneumatic apparatus; is so contrived as uniformly to distribute and keep 
up the requisite heat in boilers of whatever form; and whilst most effec- 
tually preventing the annoyance of smoke, and the usual deposit of soot 
in the flues, it causes an average saving of at least 20 per cent in the 

![uantity of fuel consumed, and also admits the substitution of the cheapest 
or that of a dearer quality, and of small instead of large coals, as fuither 
means of reducing the expense of consumption. 

These claims to preferential consideration are now unquestionably sus- 
tained by the strong and concurrent testimonials in favour of the inven- 
tion that have been submitted to us, and which place the saving in the 
cost of fuel a little in excess of the inventor^s calculation, being in various 
proportions that range from 20 to 26 per cent.; and the highly respecta- 
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ble parties from whom they emanate agree in declaring that the smoke, 
visible only when the "hot blast" is suspended by the door being opened 
for a renewal of coals to the furnace, is reduced to the lowest possible 
minimam in quantity, thinness, and duration; and is, indeed, so light, as 
to be described as "a little smoky vapor." We may, therefore, hope 
very soon to see the last of the dense smoke, pouring out in thick and 
murl^ currents over and through the metropolis, from shaAs and funnels 
innumerable, and hitherto indomitable. Nor will the benefits.thus con- 
ferred on commerce specially, and on society universally, be confined to 
London — throughout the United Kingdom they will be shared, and, we 
doubt not, duly appreciated. 

Mr. Lee Stevens has already succeeded with his invention, modified to 
suit the various forms of boilers respectively used by Messrs. Ward and 
Co., Grand Junction Wharf, and Mr. William Batley, engineer. Bridge- 
street Works, Northampton; Messrs. Samuel and William Standing, engi- 
neers, Osborn-street, Whitediapel; Messrs. Welch and Margetson, Cheap- 
side; Messrs. Herring, Brothers, and Co., Aldersgate street; Messrs. Keens 
and Welch, Garlick-hill; the General Screw Steam Company's ship, the 
Earl ofAuckUmd^ &c.; and we understand is daily addingto the number, 
both in town and country. 

The following diagram is a longitudinal section of the furnaces fitted 
to the boilers of the Earl qfJiucklandy Captain Wintle, belonging to the 
General Screw Steam Shipping Company, running between London and 
Rotterdam. 

Fig. 3. 




A first) and b second set of fire-bars; c, calorific plate, faced with fire- 
bricks; ]>, bridge; e, furnace-flue; f, boiler tubes; 6, funnel-flue; h, fur- 
nace-door; and I, direction of current of air. 

It will be obvious to any practical man that, in marine boilers con- 
structed like those for the Royal Navy, which slope upwards from the 
ash-pit towards the fumace-fiue, and so take from the furnace space the 
angle occupied by the brick bridge d, the invention will be adapted ac- 
cordingly; the sloped water space forming the bridge. 
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On board the Earl o/*Sucklandy after the moet careful comparisoD witk 
previous consumption, the ascertained saving in the expenditure for three 
consecutive voyages, out and home, with Welsh coals, is found to be 
more than 10 per cent.; and no doubt exists that, when the average has 
been taken for the same number of voyages with Hartley, or other similar^ 
ly bituminous steam-coals, the economy of fuel will reach 20 per cent, 
independently of the comfort and advantages arising from the entire ab« 
sence of dense smoke. A maritime friend of ours, who has witnessed the 
operation of the invention on board that steamer, besides corroborating 
the more material points in its favor, says that, as regards the subversion 
^ of smoke, ^'It is like striking the broad, black, piratical pennant, and 
running up a strip of thin brown bunting to signalise, for a moment, the 
putting on of fresh fuel.'* And to show of how much consequence (to 
some of them almost vital) the saving of fuel must be to our principal 
steam navigation companies, five of them could be named whose aggre- 
gate reduction, at 10 per cent, only, (that b, supposing nothing but Welsh 
coals were used) would amount to very nearly 100,0002. per. annum; and 
certainly to 160,000i. a year, if patent fuel or north country coals were 
consumed. What the saving will be on land, throughout the United 
Kingdom, computed at a fair average of 20 per cent., we leave to some 
ingenious reader to calculate. 

Under these circumstances, we think the inventor, Mr. John Lee 
Stevens, has established the utility of his Patent Smokeless Furnace in a 
surprisingly short time, as well as in the most satisfactory manner. In- 
dependently of its preliminary use in Cornish boilers at Northampton, 
since October last, for the purpose of testing an invention on a working 
scale, and obtaining all the advantages of practical experience before the 
completion of his specification on 1st April, he has since then adapted it 
in London, and elsewhere, to Cornish, cylindrical, and wagon boilers, 
for engines varying from 4 to 60 horse power, on land; and with equal 
success to tubular marine boilers. In fact, the intrinsic merits of the in- 
vention — the simple, cheap, and effective supply of hot air for the pur- 
pose of thoroughly burning the gaseous products of the coal — have 
established for it a practical reputation that bids fair to ensure its univer- 
sal adoption; wherefore it has our best wishes and disinterested advocacy. 



PbrniUc Zinc — A Kew Combination of Metals .^ 

Messrs. Morewood and Rogers, of Upper Thames-street, have recently 
patented a combination of lead and zinc^ under the name of ^'plumbic 
zinc." It consists of distinct layers of each metal, perfectly united in a 
peculiar process of manufacture-^one side thus presenting a surface of 
pure lead, the other pure zinc, combining the stiffness of the latter with 
the durability of the former. A sheet of m^tal is thus produced, which 
proves as hard and durable as one of lead several times its thickness and 
weight; while in peculiar situations the zinc is laid undermost, and is thus 
protected from atmospheric action, or the eflect of acid vapors or liquors, 
by the preservative power of the lead. For every description of roofing, 
*From the London Mining Journa], No. 921. 
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Up^ and ridges, gutters, pipes, cisterns, sinks, &c., this metal will most 
probably be found highly advantageous. For covering terraces, balconies, 
stairs, and passages, it will be found similar to lead under the feet; while 
the stiff lining of zinc will prevent it from treading out of shape. For 
chimney tops, cowls, &c., the lead is placed inside, which is indestructi* 
ble from the sulphurous acids and vapors usually contained in smoke. 
For coal-boxes, baths, pails, and many other domestic utensils, it will also 
be found highly useful. Japan will adhere to it as well as to iron plate. 
It will solder as effectually as tin plate, and works softer and with greater 
facility than sheet zinc alone. It is also rl^commended for lining tunnels, 
sheathing ships, &c.; and no doubt numerous other uses will yet be 
found for it. We understand the Government authorities at Melbourne 
have contracted for a given period to secure the entire quantity which may 
be exported to Victoria for flooring and roofing many of the public and 
private buildings erecting in that city. 



Process for Photographic Engraving. By H. F. Talbot.* 

I beg to inform you that I have recently had the good fortune to ad- 
Tance another step in the path of photographic discovery; and as I am in 
hopes that what I have accomplished will prove of great practical utility, 
I have drawn up the following brief account of it; 

Attempts have been made by several ingenious persons, especially on 
the Continent, to complete the daguerreotype process by engraving the 
plate impressed with the photographic image; that is to say, by causing 
it to engrave itself, by using chemical means only, and without requiring 
it to be touched in any way by the hand of an artist or engraver. Nor 
have these attempts been unsuccessful in themselves; on the contrary, 
specimens have been at various times brought over from Paris, quite 
sufficient to show that the thing is feasible. But the practical difficulties 
of execution have been such as to limit the utility of the invention; and I 
understand that the plates have been found to wear out after affording 
but a small number of impressions. 

I have been so fortunate, however, as to discover a method, which I 
believe to be entirely new, of solving this interesting problem, which 
already in my bands succeeds with a reasonable degree of certainty for a 
large class of photographic objects, and which will doubtless be soon and 
greatly improved by other experimenters. I am now engaged in' drawing 
up a full account of the process, which will be ready for publication in a 
few weeks; but in the mean time I trust you will permit me to sketch a 
general outline of the subject. 

I will begin by referring to the labors of those who have preceded me 
in this line of research. The first person who turned his attention to this 
subject was Dr. Donne, of Paris, about the year 1840, as appears from 
the Comptes Rendus of the Academy of Sciences. I believe, however, 
that his attempts were not crowned with much success, and were soon 
discontinued. I have not seen any of the specimens which he executed. 
Dr. Berres, of Vienna, was, I think, the next to take up the subject. The 

r * From the London Athenetim» April, 1853* 

Vol. XXYL— Taiftv Sebixs.— No. 2.-- August, 1853. 11 

Digitized by CjOOQ IC 



1^ JUecftimcs, Phjprk$y and ChmMry. 

specimeBsof his engraTings wbicb I bave seen are of small size; they ex« 
bibit considerable sharpness in the oatlines, but no half-tints or gradationa 
of riiade, the want of which produces a harsh effect. I understand that 
Dr. Berres' secret has never been disclosed. After him, the subject was 
resumed bj M. Fizeau, of Paris, with considerable success. Some specie 
mens which I have seen, stated to have been made by him, are beautifully 
distinct. But, notwithstanding that his process was taken up with a view 
to its improvement by more than one eminent photographer in London, I 
believe that its use has been discontinued, owing to the great uncertain* 
ties which attended it, and wearied the patience of the experimenters. 
There may perhaps have been some other experiments published, but 
tbe above mentioned are tbe chief processes of which I have seen speci- 
mens, or met with any published account. Some months ago, I resolved 
to take up this curious problem, as offering an interesting field of research 
and delicate experiment. 

Abandoning the methods hitherto employed, which had not been found 
in practice sufficiently successful, I entered into a new path, which shortly 
gave me b^)es that i was proceeding in the right direction. But as I ad- 
vanced, difficulties appeared to multiply; and I found that on various 
occasions the results were most anomalous and contrary to all expecta- 
tion. For instance, when I had prepared every thing, as I thought, to 
produce a positive etching of an object, the result was a negative etching 
of it. At other times half the plate was etched positively and the other 
half negatively, and of course such a result remained useless for any prac- 
tical purpose. I here employ the term ^^posiHve etchingy'*^ which I believe 
has not been used before, to imply an etching of such a kind that the 
impressions struck off firom it represent the objects positively, or as they 
are in nature : and of course I employ the term **negative etching^ in the 
opposite sense. The anomalous results which I at first obtained obliged 
me to submit to a careful investigation the photographic properties and 
the chemical reactions of a considerable number of substances, until at 
length the principal fiicts observed were satisfactorily explained, and the 
nature of the disturbing causes being known, the process was brought 
under control. And it was found that by comparatively slight changes 
in the mode of manipulating, either a positive or a negative etching could 
be produced at pleasure. But, of the two, the positive was the more 
perfect, and appeared also to be much more manageable than the other; 
which principal point being ascertained, I thenceforward devoted my at- 
tention chiefly to the perfecting of the positive process. I hare now to 
mention to what point I have zs yet succeeded in improving it. The 
objects nK>st easily and successfully engraved are, those which can be 

{>laced in contact with the metallic plate, such as the leaf of a fern, the 
ight feathery flowers of a grass, a piece of lace, &c., &c. In such cases 
the engraving is precisely like the object; so that it would almost seem 
to any one, before the process was explained to him, as if the shadow of 
the object had itself corroded the metal, so true is the engraving to the 
object. If a veil of black crape is laid upon the metal plate, every thread 
of It is engraved with wonderful precision and distinctness; and if two 
thicknesses of the crape are placed upon the metal, obliquely to each 
other, still the restdting engrarmg offers no confusion, but with the help 



Digitized by CjOOQ IC 



Piveessjbr PkUogr^hk EngrMtig. 123 

of a lens the lines belonging to each of the jfolds can be distingnidied 
from those of the other. 

Objects which cast a broad and uniform shadow, as, for instance, the 
opaque leaf of a fern or other plant, produce an etching, which, when 
printed off, delineates the original in a pleasing but unusual manner, 
something between an aquatint engraving and an indian ink drawing. 
But I have no doubt that a great variety of other efiS^sts will be found to 
be obtainable from the process. When the object to be copied is a pho- 
tograph on paper, the process ofiers some difficulties which have not yet 
been entirely surmounted. Not that the engravings thus obtained are 
deficient in accuracy, for they follow the original with considerable mi- 
nuteness of detail; but because the gradations of shadow and the depth of 
the etching upon the plate are found not to follow the same law as they 
do upon the original photograph. There is a much greater difference on 
the plate than exists in the original; the shadows are too deep and the 
lights are too strong. I am not without hope, however, that means of 
avoiding this may be discovered when the process shall be better under- 
stood. Some change or other in the manipulation may possibly be found 
to abolish this law of variation in the intensity of the shadows, and to 
substitute another more in conformity with nature. 

I must not pass over a leading feature in my new process. It is this : 
I find that the size of the plate to be engraved makes no difference in the 
result of the process, except that it necessitates, of course, a greater de- 
gree of carefulness in the operator. Consequently, whatever degree of 
accuracy is obtainable on small plates is likewise obtainable on large 
ones; and this is a fact of considerable importance. For, the advantage 
of this new mode of engraving, the quantity of objects and details repre- 
sented increases in proportion to the area of the picture, while the error 
or inaccuracy which affects each individual point is of constant magnitude. 
In large plates minute deviations from the outlines of the original, even 
if they exist, are of little consequence. They are merged and disappear 
in the general effect. 

LacwJc Jibbey, Jipril 4. 

I now proceed to give you an account of my newly invented method 
of making photographic engravings u{>on steel. Of course, I have no 
/ need to observe that the art is at present in its infancy, but I have ^eat 
hopes that it will very soon be considerably improved in all its details. 

The first thing to be done is, to select a good steel plate, and to imr 
merse it for a minute or two in a vessel containing vinegar mixed with 
a little sulphuric acid. The object of this is to diminish the too great 
polish of the surface; for otherwise the photographic preparation would 
not adhere well to the surface of the steel, but would peel off. The plate 
is then to be well washed and dried. Then, take some isinglass and dis* 
solve it in hot water. The solution should be strong enough to coaeulate 
when cold into a firm jelly. This solution of isinglass or 'gelatine imould 
be strained while hot through a linen cloth to purify it. To this must 
be added about half as much of a saturated solution of bichromale of 
potash in water, and they should be well stirred together. When coldt 
this mixture coagulates into a jelly, which has very mueb the appeai^anoe 
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of orange jelly* The method of using it is, to liquify it by gentle heaf^ 
and to pour a quantity upon the centre of the steel plate« Then take a 
glass rod, hold it horizontally, and spread the liquid uniformly over the 
plate. Then incline the plate, and pour off the superfluous gelatine. Let 
the steel plate be placed upon a stand, and kept quite horizontal, that the 
liquid may not run to one side of the plate. Then place a spirit lamp 
beneath the plate, and warm it gently till the gelatine is quite dried up. 
When dry, the film of gelatine ought to be bright yellow and very uni- 
form. If clouded bands appear upon the surface it is a sign that there is 
too little gelatine in proportion to the bichromate, \rhich must therefore 
be corrected. The steel plate, now coated with gelatine, is ready to re- 
ceive a photographic image of any object. First, let us suppose the ob- 
ject is one capable of being applied closely to the surface of the plate ; 
for instance, et it be a piece of black lace or the leaf of a plant. Place 
the object upon the plate in a photographic copying frame, and screw 
them into close contact. Place this frame in the direct light of the sun 
for a short time, varying from half a minute to five minutes. Let it then 
be removed and the plate taken out, and it will be found impressed with 
a yellow image of the object upon a ground of a brown color, as might 
be expected from the well known photographic property of the bichro- 
mate. The plate is then to be placed in a vessel of cold water for a 
minute or two, which dissolves out all the bichromate and most of the 
gelatine also from the photographic image; u e. from those parts of the 
plate which have not been exposed to the sun, being protected by the 
object; while, on the contrary, it dissolves little or none of the gelatine 
film which has been fully exposed to the sun's rays. The consequence 
of which is, that instead of a yellow image we have now a white one, 
but still upon a ground of brown. The plate is then removed from the 
water into a vessel of alcohol for a minute, and it is then taken out and 
placed upright on its edge in a warm place, where in the course of a few 
minutes it becomes entirely dried. This terminates the photographic 
part of the operation. If the plate is carefully examined while in this 
state, it appears coated with gelatine of a yellowish brown color, and im- 
pressed with a white photographic image, which is often eminently beau- 
tiful, owing to the circumstance of its being raised above the level of the 
plate by the action of the water. Thus, for instance, the image of a 
piece of black lace looks like a real piece of very delicate white lace of 
similar pattern, closely adhering to, but plainly raised above, the brown 
and polished surface of the plate, which serves to display it very beauti- 
fully. At other times the white image of an object offers a varying dis- 
play of light when examined by the light of a single candle, which indi- 
cates a peculiar molecular arraogement in the particles of gelatine. These 
photographic images are often so beautiful that the operator feels almost 
reluctant to destroy them by continuing the process for engraving the 
plate. 

In order to explain how such an engraving is possible, it is, in the first 
place, to be observed that the photographic image differs from the rest of 
the plate not only in color, but, what is of much more importance, in the 
thickness of the film of gelatine which covers it. The coating of gelatine 
an the rest of the plate is, comparatively speaking, a thick one, but that 
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which origioally covered the image has been mostly remored b^ the ac-* 
tion of the \yater, a small portion, however, almost always remaining. It 
therefore naturally happens that when an etching liquid is poured on to 
the plate, it first penetrates through the thin gelatine covering the image, 
and etches the steel plate beneath. But the next moment it penetrates 
likewise through the thicker coating of gelatine, and thus spoils the re- 
sult by etching the whole of the plate. Nitric acid, for instance, does 
this, and theretore cannot be employed for the purpose. Since the other 
chemical liquids which are capable of etching steel have a certain analogy 
to nitric acid in their corrosive properties, they also for the most part gre 
found to fail in the same manner. 

This was a difficulty. But after some researches I found a liquid which 
etches steel perfectly well, and at the same time is free from the incon- 
venient property of penetrating the gelatine film. This liquid is the bi- 
chloride of platina. In order, however, to use it successfully, it must be 
mixed with a certain quantity of water, neither more nor less, (I mean to 
any material extent,) otherwise its action becomes irregular. The best 
way is, to make a perfectly saturated solution, and then to add to itone^ 
fourth of its bulk of water. Then correcting this by a few trials, a solu- 
tion of proper strength is finally obtained. Supposing, then, that we have 
prepared such a solution, the operation of etching the plate is performed 
as follows : — The plate is laid on a table, and a small quantity of the bi- 
chloride being poured upon it, it is to be rapidly diffused and spread 
over the whole plate with a camel-hair brush. Not much liquid is pour- 
ed on, because its opacity would prevent the operator from distinguish- 
ing the effect produced by it on the metal. For this reason, it is hardly 
necessary to make a wall of wax round the plate; that is, if the portions 
to be etched are confined to the central part of the plate, and do not ap- 
proach very near to the edge. The effect of the liquid upon the plate is 
not at first visible, since it disengages no gas; but after the lapse of a 
minute or two, the white photographic image begins to darken, and soon 
becomes black in every part. When this change is complete, the image 
often looks very beautiful, though quite altered from what it was belbre« 
The operator should carefully watch the image until he thinks that it is 
finished, or not likely to be further improved or developed by continuing 
the process any longer. He then inclines the plate gently, and pours off 
the liquid by one corner of the plate. The plate is then dried with blot* 
ting paper, and then a stream of salt water, which is better than fresh 
water for this purpose, is poured over the plate, which removes all traces 
of the etching liquid. The plate is then rubbed with a wet sponge or 
linen cloth, which in a short time detaches and removes the film of gela- 
tine, and discloses the etching that has been effected. When the object 
is not of a nature to be applied directly to the surface of the plate, the 
most obvious method of proceeding is, of course, to place the prepared 
plate in the focus of a camera, and to direct the camera to the object. 
But in consequence of the low degree of sensitiveness of bichromate of 
potash, this would take, generally speaking, too long a time to accom- 
plish. The better way in practice, therefore, is, to take a negative pho- 
tograph of the object on paper with a camera, and from this to obtain a 
positive copy either on glass or paper, which should be very uniform in 
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texture, and moderately transparent Then this positiTe copy is placed 
on the plate in a photographic copying frame, and being placed for a few 
minutes in the sun, it impresses the plate with a photographic image; 
which image, etched as above described, and printed otf upon paper, 
will finally give a positive representation of the object. If the object 
depicted upon the plate by the sun^s rays is broad and uniform, for in« 
stance, the opaque leaf of a plant, then, of course, the etching is uniform 
also. When this is printed off, it produces an effect which is not always 
satisfactory. I will therefore now explain a modification of the process 
which destroys this uniformity, and which in many cases produces a great 
improvement in the &;eneral effect. 

For this purpose i must remark, in the first place, that if a piece of 
black gauze or crape is the object selected for representation, it produces 
an engraving of itself which is marvellously accurate. But when two 
folds of the gauze are laid across each other obliquely, then the resulting 
engraving requires a lens in order to separate from each other and dis- 
tinguish clearly the lines belonging to the two portions of the gauze. 
Now, if this engraving is printed off, the result offers to an eye at a moder- 
ate distance the appearance of an uniform shading. Now, I avail myself 
of this circumstance, to modify my original process as follows: suppose 
the object to be the opaque leaf of a plant, of irregular outline; first, I 
cover the prepared plate with two oblique folds of black crape or gauze, 
and place it in the sunshine for two or three minutes. The effect of this 
is, to cover the plate with a complicated image of lines passing in all 
directions. Then the leaf is substituted for the crape, and the plate is 
replaced in the sunshine for two or three minutes more. The leaf being 
then removed from the plate, it will be seen that the sun has obliterated 
all the lines that were visible on the parts of the plate exterior to the leaf, 
converting all those parts to a uniform brown. Uut the image of the leaf 
itself is still covered with a network of innumerable lines. Now, let 
this be etched in the way already described, and'let the resulting etching 
be printed off. The result is au engraving of the leaf, which when be- 
held by the eye at a certain distance appears uniformly shaded, but when 
examined closely is found to be covered with lines very much resembling 
those produced by an engraver's tool, so much so that even a practical 
engraver would probably be deceived by the appearance. This crape 
arrangement I call a photographic veil: and as I think it likely that the 
idea will prove useful, I will make a few more remarks upon it. It is 
clear that an arrangement composed of two thicknesses of ordinary crape 
or gauze is but a rude attempt at a photographic veil. To realize the 
practical utility that may result from the idea, supposing it to be borne 
out by further experience, it would be proper to fabricate a much finer 
material, and to employ five or six thickesses of it, or else to cover a sheet 
of glass in any convenient manner with an innumerable quantity of fine 
lines, or else with dots and specks, which must be opaque and distinct 
from each other. The result of practically employing such a method, 
supposing always that it answers in practice, as I think it probably will, 
would be an etching apparently uniform, but really consisting of separate 
small portions, in consequence of which it would hold the ink much bet- 
ter, and other obvious advantages would also be obtained. Another 
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mode of accomplishing the same object is to cover the plate originally 
vi'iih an aquatint ground. But then a fresh one would be required for 
every plate, whereas a single veil would serve for any number of plates 
in succession. Experience alone can decide between these diSerent 
methods. When the etching is finished, the plate should be very soon 
coated with wax to protect it. A few hours' exposure to the atmospheric 
air rusts and destroys the etching when newly made, although it does 
not do so afterwards. The oxidation only attacks the lines of the etching, 
the rest of the plate sustaining no injury, if the air is tolerably dry. 

Having thus described the method of producing the photographic etch- 
ings, it would, I think, extend this letter to too great a length were I to 
add any remarks upon the theory of the process, ^vhich will better be 
deferred to another opportunity. 

Lacock Abbey^ April 25. 



On the Composition of the Substances employed by the Chinese in the De* 
coration of Porcelain. By MM. Ebelmen and Salvetat.* 

(Continued from page 36.) 

2. Blac/a. 
The authors have analyzed four different specimens of blacks, namely, 
the black called SUfen-liaOy in the collection of the Mus6e Ceramique, 
and the shining, dull, and bright blacks of the collection brought from 
Canton by M. Ilier. The results are as follows: — 



Fen-Uao. 


Ou-kin. 


Liang-he. 


Tiic-ho. 


I. 


II. 


in. 


IV. 


Loss by heat, 14-20 


25-60 


3-20 


16.60 


Silica, . . 2-00 


1-98 


60-70 


6-00 


Oxide of lead, 69.14 


69-58 


26-00 


traces 


Oiide of copper, 4-60 


8-40 


6-80 


6-40 


Oxide of iron, a-00 ^ 








Oxide of manganese, ) ^..f. > 
Oxide of cobalt, 5 ^^" ) 


1-70 


10-02 


7000 








Alumina, . 0*24 


0-62 


0-62 


0-40 


Lime and Mag:ne8ia, 0*60 


1-43 


1-67 


1*20 


Alkali, . . 0*00 


0-69 


3-09 


0-40 



I. St-fen-liao. — This is a brown powder with a greenish tinge. It 
effervesces strongly when treated with dilute nitric acid, and the solution 
presents all the characters of nitrate of lead. Before the blowpipe and 
vith reagents it behaves like a mixture of white lead and an oxide of 
manganrse containing cobalt. 

IL Oii'kinj metallic black or raven-black, (ticketed noir mai), — This 
is in elongated fragments of the form of small sticks, or in irregularly 
rounded masses. 

With reagents it behaves like si-fen-liao. It differs from that color 
in being made up into masses with size; but when this is removed, bath 
colors consist of 5 parts of white lead and 1 part of the mineral called 
thsing-hoa-liao. It follows also from the analyses that this mineral must 
be of very variable composition. 

In both these blacks the silica is only introduced by the gangue of the 
* From th« London Chomical Gaiette, No. 243. 
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iDanganesian mineral,, and this circumstance occurs also in other colors. 
It explains certain efiects which may be remarked in the decoration of 
some Chinese porcelain, vrhich are adorned with dull black or red orna* 
ments, forming an agreeable contrast with the other weU«>glazed orna- 
ments. 

Laid on porcelain and exposed to the heat of the muffle-furnace, the 
two preceding colors only adhered in the thin parts. Where they were 
thicker, the oxide of lead was absorbed by the oxides, which in the 
absence of silica were incapable of forming a vitreous varnish. The thia 
portions, on the contrary, shone, because in these parts the small qaaatity 
of silica was sufficient to transform the oxide into silicate of lead. 

III. litmg'hey shining black (ticketed neir hdsant), — This is a brown 
powder, which must have been formed from a previously fused mass. 
With nitric acid it effervesced slightly, and the solution contained lead. 
Before the blowpipe it gave the reaction of cobalt. Oxi^e of manganese 
exists in it in smaller quantity than in the preceding colors. 

IV. Tse-he, porcelain-black (ticketed ncir clair). — ^Tbis consists of dark 
greenish fragments, which are crushed with difficulty, and when burnt 
emit a distinct odor of burnt glue. It ap(>ears to be a mixture of thsinff- 
hoa-liao with a size formed from bullocks' hides {yeou-p^hy-kao)^ which, 
according to Father Ly, is the solvent employed by the Chinese to render 
their colors fit for use. The silica, which forms 6 per cent, of the mass, 
is much contaminated with alumina; it is the gangue of the cobaltiferous 
mineral. The authors have tried this black as a blue under glazing; 
it gave blue designs perfectly resembling those which occur on many 
specimens of Chinese porcelain. As, however, the temperature of the 
furnaces at Si^vres is greater than that of the Chinese furnaces, the por- 
tions on which the oxides were thickly laid became inflated during the 
baking. 

3. Bhes. 

The collection sent by Father Ly contains four different specimens of 
blue, — two in the rough state, and two completely prepared for painting. 
From the analyses it appears, that, in conformity with the statement made 
by Father Ly, there is no difference between the rough and prepared 
colors. 

Seng'kkouang'thseij or rough blue of the first quality, requiring no addi- 
tion of yuen-feng; it must be pounded (Ly). 

This color is in well-fused, brilliant, transparent masses, of a fine sky- 
blue. It is frequently paler and opake in the interior of the masses; this 
appears to arise from imperfect fusion. When powdered, it is of a paler 
but pure blue color; and if treated immediately after this operation with 
dilute nitric acid, it does not effi^rvesce. 

Si'khouang'thseiy or 'prepared blue of first quality (Ly). — This is a 
powder which effervesces slightly with nitric acid from the presence of a 
little carbonate of lead. With acid it behaves like the preceding, resist- 
ing their action very well. Muriatic and nitro-muriatic amds discolor it 
completely after long boiling. 

Slng'-ting'^hseiy rough blue of second quality, without need otyuen-^fing 
(Ly). — This consists of perfectly Iranspftranl blue fragments. When 
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triturated, it furnishes a powder of a paler and more violet color than that 
given by the khotuxng-thsei. With acids it behaves like that color, 

ShiiTig'thsei, or prepared blue of second qualitv (Ly). — This is the 
powder furnished by pounding the preceding. It efiervesces slightly with 
dilute nitric acid. 

The following are the results of our analyses of these four colors: — 





Khouang-thsei. 

A 


Ting-thsei. 




Seng. 


8L 


Seng. 


8i. 


Loss t)y heat, 


000 


3-80 


0-65 


2-40 


Silica, 


48-21 


46-40 


38-81 


37-20 


Oxide of lead, 


3281 


30-89 


44-14 


42-18 


Oxide sf cobalt, 


1-50 


1-60 


0-68 


0-50 


Oxide of iron, 


1-63 


1-50 


1-03 


1-06 


Lime, 


0-97 


0-86 


0-83 


0-64 


Magnesia, 


trace 


trace 


trace 


trace 


Potash and soda, 


13-78 


13-20 


11-10 


13-39 


Oxide of copper, 


1-00 


0-96 


0-50 


0-15 


Oxide of manganese, 


0-50 


0-63 


1-00 


100 


Alumina, 


0-06 


015 


0-50 


0-50 



In the second and fourth analyses, the loss includes the water and car- 
bonic acid of the carbonate of lead formed by exposure to the atmosphere. 
The difference in the proportions of the oxides of cobalt and manganese 
explains the difference in the tint of these two blues; the second is paler 
and more violet than the other. 

M. Itier brought the two following blues from Canton: 
. P'flo-fan, precious blue (ticketed bleiifonce). — This is a powder con- 
taining fragments. It resists the action of acids better than the preceding 
blues, but effervesces slightly with them. Under water it is seen to con- 
sist of two powders of different blues. 

Tsing'fen^ blue powder (ticketed bleu de cielfonce). — This is a paler 
powder than the preceding. It effervesces slightly, and resists the action 
of acids rather less than ihe p^ao-lan. 

The analyses of these two colors gave — 

Loss hy heat, 

8ilica with traces of stannic acid, 

Oxide of lead, 

Oxide of cobalt. 

Oxide of iron, 

Lime, 

Magnesia, . • 

Potash and soda. 

Oxide of copper, . . 

Oxide of manganese, • 

Alumina, 

Thus all Chinese blues consist of a plumbo-alkaline glass colored with 
oxide of cobalt. The only difference between them lies in their various 
degrees of fusibility. ' 

4. Greens. 
All the greens employed in the decoration of porcelain in China are 
colored by oxitje of copper, sometimes pure, sometimes rendered yellow- 
ish by the addition of prepared yellow, or bluish by the addition of white 
or of a harder flux. 

The authors have only examined the rough colors, as, according to the 
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statements of Father Ly, the prepared colors would only differ from tlie 
rough ones in being triturated, or sometimes mixed with vrhite lead. 

Fei'tliseiy rough green of first quality, to a pound of which 12 oz. of 
yuen-feng are added (Ly), 

This is of a turquois-blue color; its powder is pale sea-green. Father 
Ly says, that when this color is of a coarse quality, it is mixed with sy^ 
diy-mo. The authors think that it must be in a similar case that the large 
addition of yaen-feT^ mentioned above is necessary, as this addition 
does not appear to be required with the specimen in the M usee Cera- 
mique. 

This color is produced by the fusion of white with the following green. 
Jn M. Itier's collection there are two greens of the same shade, — one 
which M. Itier calls light blue {bleu dcdr)^ and another which he names 
sea-green (vert d^eau), 

Tcha-lariy light blue (ticketed bleu dcdr), — This is a fine powder of a 
pale turquois-blue. By immersion in water, two different powders are 
perceived in it, — one blue, the other white or grayish. The latter lowers 
the strength of the blue. The mixture effervesces slightly with nitric 
acid. 

Chan-lou^ mountain green (ticketed vert d'eau), — This is a homogene- 
ous powder, very similar to the fei-ihsei of Father Ly's collection. The 
color is derived from dentoxide of copper. 

The analysis of these three greens gave the following results: — 



Fei-thsei. Tcha-lan. 


Chan-Iou. 


Loss by heat, . . . 0-50 2-40 


1-00 


Silica with traces of stannic acid, 37-60 4 1 -50 


42-44 


Oxide of lead, . . . 44-13 43.40 


43-40 


Oxide of copper, . . 3*00 2-40 


3-41 


Alumina and oxide of iron, trace 0-86 


1-26 


Lime, 0-25 2-H 


2-00 


Aisenic acid, . . . 4-00 ) - «« 
Potash and soda, . . . 10-00 $ ' ^^ 


6*49 



The presence of an opake white is not necessary for the production of 
this tint with oxide of copper; the addition of a silico-alkaline flux, con- 
taining equal parts of sand and oxide of lead, is sufficient to produce this 
tint from the chavg-hu green, which is now to be described. It is there- 
fore possible that there is no white in M. Itier's **pale-blue," and that the 
grayish particles are simply a plumbo-alkalineflux. 

Seng-chang'loUy green of the fourth quality, to (a pound of?) which 5 
oz. o{ yuen-feng are added (Ly). 

This occurs in masses of a sap-green color; its coloring principle is 
oxide of copper; it contains no trace of oxide of chromium. Two sam- 
ples in the collection of the Ecole des Mines have the same appearance* 
Analysis: — 

Moisture, ..... 0-67 

Silica, . . . . . .41-^0 

Oxide of lead, ..... 49*05 

Oxide of copper, ..... 6*05 

Alumina, • • . . • 0*17 

Oxide of iron, . . • • • 0-05 

Lime, ...... 0*12 

Potash, ...... 8*96 

Boda, 0««0 
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Sh^^at^^kmt'tou, gfeen of the fifth quality, to a pound of Tchich 6 
oz. ofyuen^feng are to be added (Ly). 

The rough color i»a mixture of fused vitreous fragments of two shades. 
Of these some are green, and resemble the green seng-chang-lou; the 
others ydlow, and similar to. the chang-hoang^ -which will be presently 
mentioned. The samples in M. Itier's collection and in that of the Ecole 
d«s Mines confirm this view of the composition of this color. By separa- 
ting the fragments and weighing them separately, the authors found that 
the proportions were, of— 

Chattg'hu (green) «... 60 

Ckang'hoang (yellew) . . . .40 

The green fragments, analyzed separately, gave the same composition 
as the cnang'lou: — 

Humidity, • • . • • 0-51 

Silica, ...... 41^0 

Oxide of lead, ..... 48*40 

Oxide of copper, ..... 5*50 

Alumina^ ..... 0*40 

Oxide of iron, ..... 0-07 

Lime, ' • . • • • • 0*18 

Potash and soda, ..... 3*44 

The analysis of the separated yellow fragments gave 40 per cent, of 
silica; they were colored with antimony. 

Etd-louy second green (ticketed vertjatme clair). — This is a very fine 
powder, of a pale greenish-yellow color; on immersion in water, it is seen 
to consist of a mixture of green and yellow particles. It effervesces slightly 
with dilute nitric acid, the acid taking up lead. 

Fen-loUj green powder (ticketed vertjaundtre clair), — It is an intimate 
mixture of three different substances (green, yellow and white), which 
can only be distinguished well by immersing the powder in water. The 
color of the mixture is a pale yellowish green; it effervesces with dilute 
nitric acid, and the acid afterwards contains lead. 

The analysis of these two greens gave the following results: — 

Eul-Iou. Fen-Iou. 
Loss by heat, . 

Silica with traces of stannic acid, 
Oxide of ]«ad. 

Oxide of coppec, • • 

Oxide of antimony. 
Alumina and oxide of iron, 
Lime, .... 
Magnesia, 

Arsenic acid, . . • 

Alkalies and loss. 

The authors remarked that there is a great uniformity in the composi- 
tion of the flux in all these green colors; the following differs from them in 
this respect, but the difference is diminished by the addition of. a large 
quantity of oxide of lead. 

Seng'ti-huy rough green of the sixth quality. — For use it must be 
pounded and mixed with yuen-fengy 19 oz. of the latter to a pound of 
color (Ly). 

According to the catalogue of the Ecole des Mines, this green is pro- 
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cured from the district Fcu-leang^hien. It is a very complex sitbstaocey 
formed of fragments of a sap green color, like chat^^loUy and of a granular 
brownish powder with a tinge of violet. These substances are in the pro- 
portion of 75 parts of the green fragments to 25 of the powder. The green 
I'ragments present the reactions of the SeT^'chang-bu; like it, they contain 
41 per cent, of silica. 

The brownish powder my be separated into three substances by wash- 
ing in water:—* 

1. A green powder, which is certainly the result of the friction of the 
fragments of chang-lou. 

2. A grayish sand-like powder, with the properties of sy^chi-tno. 

3. A violet powder containing copper. 

Nitric acid dissolves the brown powder with evolution of nitrous Ta* 
pors, leaving the gray and green powders untouched. The solution con- 
tains copper. Dilute' muriatic acid acts in the same manner, but when 
concentrated it also dissolves a little oxide of lead. Analysis: — 

Silica, ..... 67*9 

Oxide of lead) . • . . • 3*0 

Copper, » » • • • 20*7 

Oxide of iron, • • • . .1*0 

Lime, . ... . • • 0*3 

Alumina, ...... 0*5 

Oxygen, potash, and loss, • * • 7*6 

The copper is here regarded as metal, as it exists in the substance in 
two states of oxidation. This composition fully accounts for the large 
addition of white lead indicated by Father Ly. 

. When triturated, this color forms a dull violet brown powder, but 
after baking it gives a bright green, similar to that furnished directly by 
the chang^'lau. 

In M. Itier's collection there is a similptr color, which he calls Scheele's 
green. 

Ta-louj grass p;reen (ticketed vert de Scheele).^-lt is a nankeen-colored 
powder, united into irregular fragments, and giving a green tint by the 
action of fire. It eflervesces with dilute nitric acid, and Sie solution con- 
tains lead. Nitric acid does not attack it when heated; the nankeen color 
remains, which renders it probable that the copper is in the state of pro- 
toxide. Muriatic and nitro-muriatic acids attack it completely; a mixture 
of oxide of lead and deutoxide of copper is dissolved. Analysis: — 

Loss by heat, . . • • • 4-30 

Bilica, . . • ' • . • ^5*30 

Oxide of lead, . * * • . 61*05 

Oxide of copper, ' . . . ' . 3*9S 

Alamina and oxide of copper, . . . 1*40 

Lime, . .'.'.'. . 1*00 

Magnesia, . • • * • traces 

Stannic acid, ..... traces 

Alkali and loss, ..... 3*07 

All these greens consist therefore of a glassy flux, in which a few parts 
of oxide of copper are dissolved. The authors remark also that their di- 
rect experiments show that oxide of lead increases the greenness of the 
tint obtained from the oxide of copper. Soda produces a glass of which 
the tint is less blue than that obtained with an equal quantity of potash 
under similar circumstances. 
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The Chinese produce yellow on porcelain bj means of antimony. 
There «re, in the •collections examined by the authors, several yellow s, 
both in the rough and prepared state. They are called thsing-hoangj change 
hoangj jfan-koatig znd hoang-se. 

The authors have analyzed the rough chang-hoang in the collection of 
Sevres, and the hoang-se brought by M. Itier. The authors offered so 
close a resemblance to these, that it was thought not worth while to ana- 
lyze them. 

Seng^JMo^^hoang^ or yellow, to a pound of which 5 oz, of yuerhfeng 
are added (Ly). — This is in bright yellow, fused, pufiy fragments, with 
a slight greenish tinge. When reduced to powder, it is attacked by 
muriatic acid. Analysis:— 



Humidity, 
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Anfimonic acid, 




3-60 


Potash, 
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3-89 


Soda, .... 




0-71 



flbong'-w yellow (ticketed Jaone). — This is a pale yellow powder, which 
appears to be homogeneous even under water; it effervesces very slightly 
with dilute nitric acid, and the solution contains lead. The analysis 
shows that it is the same yellow as the chang-hoang of Father Ly, with 
the addition of a small quantity of the yuen-fengy which, he states, ^ould 
be added to that color to render it fit for use. Analysis: — 



Loss by heat, 

Silica with traces of oxide of tin. 

Oxide of lead 

Oxide of copper, » 

Antimonic add. 

Alumina and oxide of iron. 

Lime, . . • • 

Magnesia, • . • 

Alkalies and loss. 



2*10 
33-00 
54-14 
0-30 
3-47 
0-80 
0-70 
0-60 
5-09 



All the Chinese yellows have therefore the same flux. To reproduce 
them, the following mixture must be slightly melted together: — 



Orange minium. 

Send, 

Antimony, 



This ^ves a fusible Naples-yellow. 

The following mixture is then thoroughly melted into a transparent 
glass: — 

Orange minium, ..... 44 

Sand, ...... 36 

Fused carbonate of soda, ... 7 

The two substances are then triturated together, and yellow will be 
obtained having the same composition and properties as the chang^hoang. 

To be Continued. 
VoK. XXVL— Tflimn Sxmxs.— -No. 2.— AveirtT, 1803. It 
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hnproff^d Support far VemUan BKnds,* 

A model of a small apparatus recently patented by Mr. Brae, of Leeds, 
was exhibited. Its immediate destination is a self-retaining support for 
Venetian blinds; in which the inconvenience daily endured by the present 
mode of fastening down the lifting cords by twisting thera round a couple 
of hooks in the window frame, must be too present to every one's do- 
mestic experience to need description. 

Contrivances for the purpose of self-supporting Venetian blinds are, it 
is true, already in partial use; but they are subject to many objections, 
one only of which need be alluded to— so weighty, that of itself it recom- 
mends any improvement that may obviate it; this is the necessity for the 
blind being originally designed and manufactured for the express appa- 
ratus intended to be applied to it, thereby excluding from help the many 
thousands of existing blinds constructed npon the old principle. 

A distinguishing ad^vantage, therefore, possessed by the apparatus ex- 
hibited, is the facility it presents, for bieing attached to any blind, old or 
new; but there is another peculiarity, which may or may not be consider- 
ed an advantage, which is the option of placing the raising cords so as 
to hang down in the centre of the window, instead of at the side, and 
thereby removing the operation to a more convenient and accessible 
situation. 

FJg* 1. 




The whole apparatus is 
contained in a small casing 
scarcely exceeding the size 
of a. snufl^box, the interior 
of which is represented in 



AM 

the annexed draw- 
ing, fig. I; ab Cy d e 
J\ are two eccentrie 
segments revolving 
upon the pivots^ a d. 
The radii) abyde^ are shorter than the radii, a c, df; consequentljr, 
when the segments are in the position represented in the drawing, their 
circumferential edges are nearly in contact; but when they are drawn 
dpMTO so as to cause the shorter radii to approach, a considerable space 
or opening will thea exist between them. Each segment is provided 
with a similar segment of cogged teeth, only that these are not eccentric, 
but are poitions of true circles, so that when together, the teeth of one 
* From the Journal of the Society of Arts, London, No. 16« 



Digitized by CjOOQ IC 



hnprovemenis in the Nmufosimt qf W^ol^ ^^^Jram eld Fabrics. 136 

working between those of the other, the two segmeats are always con* 
strained to move simultaneoiisly; for the sake of clearness, these cogged 
portions are omitted in the figure. 

Two straps are seen beneath the segments uniting in one shorter straps 
from which the middle tasseled cord depends. These straps pass up be- 
hind the segments, and pulling from the points b and e cause the segments 
to descend and increase the opening between them. Finally, the segments 
are impressed with a constant tendency to close upon any intervening 
substance by the action of the spring g. 

D D are leading pulleys, over which the ends of double cord h are led 
in the usual way, down through the blades of the blind, so as to gather 
it up. . ^ 

It will be apparent from this description, that when the double cord h is 

EuUed downwards the segments will at once give way and admit of the 
lind being pulled up, but it cannot recede, because the tendency is then 
reversed, and the greater the pull the greater the resistance to it; therefore 
the blind remains at any altitude; and when it becomes desirable to lower 
it, the tasseled cord pulled, by which the segments are again reversed, the 
resistance to the descent removed, and the extent of the descent regu- 
lated by the principal cords in the usual way. The small box containing 
the apparatus may be so constructed as either to be screwed on to the 
exterior of the top rail of the blind, or it may, as in the model, be bodily 
let into its substance. 

Mr. Brae believes that the principle shown in this little invention may 
be usefully applied in many other cases, and especially in certain of the 
numerous operations on board ship, in which the power of tightening 
and firmly holding a rope or cord is required. 

Fig. 2. 




Fig. 2 represents the construction of the segments of the detainer in its 
application to lowering boats from the davits, freeing life-buoys, and other 
purposes on board ship, — when, instead of a string for the back, and a 
spring to incline the longer radii to be opposed, a lever and counterpoise 
are used. — Proc. Soc. Arts^ London. 



Specification of a Patent granted to Lazare Francois VaudElin, /or 
Improvements in obtairing Woolj SUk, and Cotton from old fabrics ^ in 
a condition to be again used. — (Sealed 30th June, 1852.)'*' 

The object of this invention is to obtain wool, silk, and cotton from 
old fabrics, in such a condition as to admit of the same being again spun 
and used in the manufacture of other fabrics; and it is proposed to 
*From the London Jonrnd of Arti and Bdences, March, 1853. 
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effect this by passing the old fabrics, whilst immersed in water, between 
a rotating cylinder and a flat plate, or other surface, armed with teeth or 
points, by which the fabric is torn to pieces, and the fibres brought ioto 
a suitable state to be again manufactured into fabrics. It has hitherto been 
the practice to tear old fabrics to pieces, for the above purpose, in a dry 
state; but the fibres are not so readily separated, and are more injured and 
broken than when working according to this invention, with the fabrics 
constantly immersed in water, — whereby, also, the fibres are thoroughly 
cleansed. 




The old fabrics having been washed, if they require it, are cut into 
pieces, say from two to eight inches square, and then introduced into a 
machine similar to those employed in the preparation of rags for making 
paper, except that the patentee prefers to construct it with two beating- 
wheels. This machine is shown in figs. 1 and 2 — fig. 1, being a plan view, 
and fig. 2, a vertical section thereof. a,a, are the beaters or beating- 
wheels, in the periphery of which numerous straight metal blades 6, with 
plain edges, are fixed, at equal distances apart, and parallel to the axis 
of the beater. In some cases, however, as when tearing silk, cotton, and 
mixed rags, the patentee uses blades with notched edges; and then he 
places behind each beating- wheel a comb or bar, with points to hook off 
the silk or cotton, so as to prevent any clogging of the machine. The 
beating-wheels are furnished with covers (not shown), to prevent the 
splashing over of the water; and guards c, are provided, to prevent the 
fibrous materials passing between the flanches of the beating- wheels and 
the sides of the machine. Beneath each wheel there is fixed a metal plate 
rf, covered with points or teeth, which serve, with the blades 5, of the 
rotating-beaters, to tear and separate the fibres of the rags that are drawn 
between them by the rotation of the beaters. Water constantly flows into 
the cistern of the machme through the pipe e, and continually passes off 
through the perforated surfaces^, and pipe g. When silk goods are being, 
operated upon, the work goes on better if the water is used at a tempera- 
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tnre of about 90® Fabr., and a small quantity of soft soap ma^ be intro* 
duced into the water with advantage. The axes of the beating- wheels 
can be raised and lowered hj means of screws (not shown), as may be 
required during the operation of separating the fibres. 

The patentee states, that be does not confine himself to the above de- 
tails, as the same may be varied, so long as the peculiar character of his 
invention — that of treating old fabrics in water, so as to separate the fibres 
into a state to be again used with other fibres in the manufacture of fabrics^ 
by spinning and weaving — be retained. 



Process for Ekdro-Plating China Wixre* 

A specimen of china, coated with silver. Was exhibited. Hitherto the 
art of electro-plating has been chiefly confined to metallic bodies, owing 
to their affinity for such deposits. The patent recently taken out by Mr* 
Ridgway, of the Staffordshire Potteries, extends it to Parian figures, oma*^ 
mental china and glass, and to every description of Ceramic ware. 

The advantages are manifold, when it is considered that this art may 
be applied to the most beautiful models, so as to retain all their sharpness 
and effect, without the cost of dies and other heavy charges to which the 
metallic department is subject, thereby cheapening the article; while, by 
means of chasing and embossing, richness is ^ven. 

The mode of effecting the electro-deposit is as follows: — ^In the first 
place, the articles are steeped in strong alcohol, or certain gelatinous so* 
lutions, and when nearly dry immersed in nitrate of silver or otherwise, 
so as to prepare them for receiving the deposit of copper. This done, 
they are plunged into cold water, and carefully dried in a suitable kiln, 
after which they are placed in sawdust for twenty-four hours to prevent 
oxidation. 

The next operation is to remove any roughness on the surface which 
the articles may have contracted. This is done by means of sand paper 
or silver sand, and brushing with a scratch-brush till they are made per- 
fectly smooth, care being taken to remove any greasy matter from the 
surface. 

The copper and silver have now to form one alloy, so as to unite them 
firmly together. For this, a film of quicksilver is employed, dissolved in 
nitric acid. This is set aside to crystallize, and the crystals are dissolved 
to form the desired solution; the articles are then dipped therein, passed 
through water, and introduced into the vat containing the silver solution. 
. The silver solution consists of metallic silver dissolved in nitric acid 
diluted with water, with the addition of certain cyanides, till a given re* 
suit is obtained. This is followed by a repetition of the copper process 
only with the solution, and the articles in due time appear in their silver 
garb, ready to receive the chasing. 

Gold is prepared by being dissolved in nitro-rouriatic acid. This chlo- 
ride is digested with calcined magnesia, and the whole precipitated into 
an oxide. The oxide, boiled in strong nitric acid, dissolves the magnesia, 
and when washed forms a cyanide of gold and potassium* 

* From the lonmal of the Society of Arts, London, No. 15^ 

12» 
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The filiBB of gold are deposited in the vessels by means of voltaic 
electricity, a process requiring careful observation, both to insure an 
adequate coating and the proper color; if defective, it vill have to be 
repeated. 

The time of exposure to the beat depends upon its intensity, and the 
color desired to be produced; these must be the fruits of experience, and 
will not fail to be acquired by practice. 

The finishing process is the burnishing, which is the same as with the 
silver, and requires no further illustration. 



Mant^facture of Lucifer Matches: 



The preparation of lucifer matches has been found to be productive of 
a painful disease in the workmen employed. The vapor evolved from 
the phosphorus acts upon the teeth and jaw-bones, in many cases pro- 
ducing caries; but a new species of phosphorus, called amorphous phos- 
phorus, has lately been discovered. The nature of the chemical difierence, 
if any, between this phosphorus and common phosphorus is not at all 
understood. The amorphous phosphorus is prepared by melting com- 
mon phosphorus in a peculiarly-constructed retort, and keeping it for 
some time at a temperature of 500^ Fah. By this treatment the phos- 
f)horus becomes a soA, opake mass, easily pulverized, and so incombus- 
tible, that it may be handled, or even swallowed, with impunity, lliis 
species of phosphorus is found to be suitable for matches, and does not 
give out injurious fumes. We extract the following from Tomliason's 
CyclopatKa of Useful ^rir. — 

''The wood employed in the manufacture of lucifers is the best pine 
plank, as free from knots as it can be procured. Each plank is cut across 
the fibres, by means of a circular saw, into 28 or 30 blocks, each mea- 
suring 11 inches long, 4^ wide, and 3 inches thick. These blocks are 
cut up into splints by a machine of simple but ingenious construction, 
which we will endeavor to explain in a few words. To the extremity 
of the horizontal arm of a crank is attached a frame, which reciprocates 
to and fro with the motion of the crank through a space of about 4 inches. 
In this frame are fixed in a line some 30 or 40 lancets with the points 
projecting upwards, and separated from each otber by pieces of brass. 
The block of wood to be cut is inserted by the small end between up- 
rights, and a lever placed upon it forces it down to a position such, that, 
as the lancet-points advance, the end of the wooden block is scored or cut 
in the direction of or parallel with the fibres, with as many lines as there 
are lancets. As the lancets are withdrawn by the motion of the crank, 
a scythe blade moving in a horizontal plane swing? round, and cuts off* 
the end of the block to the depth of the scores made by the lancets. The 
pieces thus cut off will evidently be four-sided splints, square in section, 
supposing, as is the case, that the lancets are equidistant, and that the 
horizontal knife cuts exactly to the depth of the lancet scores. When 
the horizontal knife swings black, the block from which one layer of splints 
has thus been removed descends through a space equal to the depth of 
* From the London ArtiMn lor Februaiy, 1853. 
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the Fection, the lancet-points again advance and recede, and the knife 
again does its work. In this way the cutting is carried on with such ra- 
pidity, that from 12 to 16 planks, each 12 feet long, 11 inches wide, and 
3 inches thick, can be cut up into splints in a day of ten hours. Now, 
supposing 14 planks are thus cut up, and that each plank produces 30 
blocks, we thus get 14 x 30 = 420 blocks. 'Each block affords about 
100 slices, which are cut off by the horizontal knife; but as each slice, 
before being cut off, has been scored by 31 lancet-points, we thus get 
420 X 100 X 31 = 1,302,000 splints; and as each splint makes two 
matches^ we thus have 2,604,000 single match-splints per day. 

Fig. 1. 
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^'Wben a circular, instead of a square section is required, the wood is 
cut into splints by means of a perforated metal plate, the perforations be- 
ing so shaped as to cause the block of wood, when pressed against its 
face, to be properly divided. Fig. 1 shows the face of the plate, and fig. 2 
a vertical section of the same. The perforations are cylindrical through- 
out, except at their openings on the face, where they are slightly counter- 
sunk, for the purpose of presenting sharp-cutting edges to the wood, 
and affording a more easy entrance. The perforations are made as close 
together as possible, that all the wood maybe used, only sufficient metal 
being left to afford the necessary strength for cutting. The plate has a 
steel face and a bell-metal back; it is 3 inches wide, 6 inches long, and 
about 1 inch thick. The back is fixed against a firm resisting block or 
bearing, with an aperture equal to the area of the perforations of the 
plate. The piece of wood being placed on end in the direction of the 
fibres, the plate is forced down upon it by means of a plunger or lever, 
when the splints appear at the back of the plate, whence they are removed 
before another block is applied. This plan was patented by Mr. Partridge 
in 1842. 

We now return to the square match. As the spjints fall off the end 
of the block by the action of the horizontal knife, they pass down a shoot 
immediately under the block into a room below, where they are tied up 
into bundles, each containing half a gross. For this purpose, a cradle 
or measure is formed, consisting of a section of a hollow cylinder, of the 
capacity of half a gross of splints of the proper size, either for the large 
splints, or the second size, called minikimj these being the only two 
sizes made at this factory. The man begins by throwing a piece of string 
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across the cradle, then taking up a number of splints from the confused 
heap, he ranges them in parallel order by a dexterous system of tossing, 
knocking, and jerking. Having filled his measure, he catches the two 
ends of the string, ties up the bundle, throws it aside, and then proceeds 
to make another, the work being done with the rapidity and precision 
which practice alone can give. These bundles are piled up on the racks 
of a hot-room or drying stove, and left for some hours, until moisture is 
expelled. 

'^The next process is the stdphuring. The sulphur is melted in an iron 
pot over a stove, and, .when sufficiently fluid, the two ends of the bundles 
are successively dipped, the bundle being shaken after each dipping, in 
order to get rid of superfluous sulphur. When the sulphur is dry, a se- 
cond string is tied round each bundle, so that, when divided by the cir- 
cular saw, each bundle of double matches may make two bundles of 
single matches. Some of the matches, however, are not divided until 
after having been tipped with the phosphorus composition; but this is 
merely a matter of convenience to the makers. 

"The matches are now ready for dipping in the phosphorus composition. 
We are not informed as to the precise ingredients of the composition, or 
the method of mixing. Each manufacturer professes to have his own 
recipe, which he regards as the best, and therefore keeps secret. The ingre- 
dients are, however, well known to chemists; the principal one is phospho- 
rus, which is made into an emulsion with glue or gum arabic, the former 
being preferable, since gum absorbs moisture. Some makers use nitre, 
others fine sand; and all use coloring matter, which may be red ochre, red 
lead, smalt, or artificial ultramarine. 

"The following proportions have been found to answer: — 





Glue paste. Gum paste. 


Phosphorus, . 


2-5 2-5 


Glue, . 


2 Gum 2*5 


Water, 


4*5 3 


Fine sand, 


2 2 


Red ochre, 


0-5 0-5 


Vermillion, 


0-1 0-1 



"Instead of the last two coloring substances, 0-05 of Prussian blue 

may be used. 

"When glue is used, it is of very inferior quality. It is broken into 
p. g fragments, and soaked for a few hours in cold water; 

then dissolved in a large glue-pot, or copper, heated 
by a water bath. When it is perfectly fluid, and at 
the temperature of 212*^, the copper is withdrawn, 
and placed in the circular opening of the frame (fig. 3). 
The phosphorus is then added by degrees; it melts 
immediately, and subsides, but is kept in agitation by 
means of the wooden stirrer, 5, which is furnished at 
the lower part with projecting pegs, the object being, 
as the glue cools, to obtain an emulsion of phospho- 
rus in a minutely divided state. The sand and color- 
ing matters are added during the stirring. The paste 

is kept at the temperature of about 98^, sufficient to retain it in a flukl 

state by placing the vessclj c, in a water bath." 
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Proceedings of the Slated Monthly Meeting, July 21, 1853. 

John E. Addicks, Esq., President, P. T., in the chair. 

Edmund Draper, Esq., Recording Secretary, P. T. 

The minutes of the last meeting were read and approved. 

A letter was read from Dr. C. M. Wetherill, accompanying his dona- 
tion of Specimens of Iron and Iron Ores of the State of Pennsylvania. 

Donations to the Library were received from The Statistical Society 
and The Society of Arts, London; The, Smithsonian Institution, Wash- 
ington, D. C; The Marjland Institute, Baltimore, Md.; Wm. J. Lewis, 
Esq., California; A. J. Brasier, Esq., and Prof. John F. Frazer, Philadel- 
delphia; and the Medical Superintendents of American Institutes for the 
Insane. } 

Donations to the Cabinets — From Dr. Charles M. Wetherill, a Collec- 
tion of Iron and Iron Ores of the State of Pennsylvania, consisting of up- 
wards of 500 specimens, arranged and catalogued. 

The Periodicals received in exchange for the Journal of the Institute 
were laid on the table. 

The Treasurer's statement for June was read. 

The Board of Managers and Standing Committees reported their 
minutes. 

The Chairman of the Committee on Exhibitions made a verbal report 
of their proceedings. 

New candidates for membership in the Institute (4) were proposed, 
and the candidates (3) proposed at the last meeting were duly elected. 

On motion, a special vote of thanks was presented to Dr. C. M. We- 
therill, for his valuable donation of Specimens of Iron and Iron Ores. 



COMMITTEE ON SCIENCE AND THE ARTS. 
Beport on P. Jf, Receveur^s Improved Rose Engine. 

The Committee on Science and the Arts, constituted by the Franklin Institute of the 
State of Pennsylvania, for the promotion of the Mechanic Arts, to whom was referred 
lor examination, an "Improved Rose Engine," invented by Mr. P. N. Receveur, of 
Philadelphia, Pennsylvania — Rkpobt : 

That the improvements alluded to are numerous and important, and 
require description in detail, as follows : 

In the engine employed for rose turning the following kinds of move* 
ment are required : 

1st, Revolution of the work for oval and circular cutting, with its modi- 
fications; or a reciprocating movement for right line or parallel cutting, 
with its modifications. 

2d, Lateral motion of the work or tool, to produce the wavy lines of a 
pattern. 
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3d, End motion of the work towards or from the tool, to change the 
depth of cut at stated and regular distances. 

4th, A change (at will) of the connexion between the work and the 
pattern, so that the angle between the two can be varied at any moment. 

5th, A feed motion to carry the tool in a lateral direction given distan- 
ces at stated periods required in producing a series of parallel or con- 
centric cuttings. 

6th, A circular motion of the tool on its bed or rest, so as to vary the 
angle of the cut required in engraving the edges of watch cases, &c. 

The general form of the machine embodying the foregoing mo vements, 
and called the rose engine^ may be briefly described as consisting of a hol- 
low mandrel, on which are several narrow drums, whose peripheries are 
scolloped or shaped according to different designs; passing through this 
mandrel is another, solid, revolving in bearings or journals, and carrying 
in the front end chucks, &c., as in the ordinary lathe, and a cord wheel at 
the other end, through which rotating movement is communicated in the 
usual way. The hollow and solid mandrels may be connected or disen- 
gaged at will, by a pawl pressed by a spring into notches cut at regular in- 
tervals into the circumference of a plate at the back end of tlie guide drums. 
The tool is attached to a frame, which, in Mr. Receveur's improved en- 
gine, is pivoted on the table, and is free to vibrate laterally: its motion in 
this direction is governed by a point bearing against the guide drums; 
and which being fixed opposite either of these, of course moves the tool 
in accordance with the pattern cut upon its edge; or when withheld from 
contact by lightening a spring, the tool describes either a circular, oval^ 
or straight vertical line, as the case may be. 

The solid mandrel carrying the work is at liberty to move endwise, for 
the purpose of deepening or lightening the cut, the tool having no such 
motion; the shaft is pressed against a shoulder by a spring, and is reacted 
against this spring by a point attached to the tool frame bearing upon wavy 
surfaces cut on each alternate guide drum projecting from the others for 
the purpose. It is clear that the pattern on such guide drum will regu- 
late the depth of the cut. The vertical motion for right line work is pro- 
duced by an eccentric, and a pentagraph lever movement connected with 
the same eccentric enables any given pattern to be reduced in any ratio 
upon the work, giving rise to endless variety in the designs. 

The important points of difference between the old machine and that 
of Mr. Receveur, are, first, that the tool frame is in his engine made 
movable, and the mandrel, with the work, rotates in permanent bearing; 
while in the old machine this condition of things is reversed, so that while 
in this latter the momentum of the moving parts vibrating is such as to 
preclude a great rapidity of motion, preserving the necessaiy uniformity 
and delicacy of cut, in the engine of Mr. Receveur, by a very simple but 
ingenious modification, the speed at which work can be done is limited 
only by the skill of the operator. 2d, That in the old engine, in order 
to change the angle between the work and pattern, it is necessary to stop 
the rotation of the mandrel, while the pawl before described as connecting 
the two is released, and after moving the drums to the desired point, again 
notched; while in Mr. Receveur's engine, a pedal arrangement is intro- 
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duced, whereby the aforesaid pawF is tripped by pressure of the foot; the 
point on the tool frame 19 at the same time advanced, so as to press tightly 
against the drums, and so keep them from taming, while the operator 
continues the rotation of the mandrel until it has arrived at the desired 
point, when the pawl is again pemitted to drop in. It should be observed 
that this cannot be applied to the old form of engine, on account of the 
vibrating pedestals supporting the drums, and the fixed tool frame, &c., 
which of course renders it impossible to hold the drums while rotation of 
the mandel is carried on. This again permits of much greater rapidity in 
the performance of work. 

3d, In the old engine the weight of parts in the pentagraph lever ar- 
rangement is balanced by a weight suspended by a cord passing over pul- 
leys; while in the new engine, they are connected to a spiral spring, like 
the main spring of a watch, placed beneath the table, and so arranged that 
equilibrium exists at any point in the vertical stroke. As the delicacy of 
the cut in right line work would be destroyed by any irregularity of mo- 
tion, this must be looked upon as a decided improvement. 

Besides these principal points, there are numerous details of minor 
importance, but all tending to facilitate the execution of designs, which 
it is impossible to describe in the limits of a paper like this, and which, 
though perhaps they are movements already known separately in the 
arts, are believed to have been first applied by Mr. R. to the rose engine. 

The Committee feel satisfied, after a close examination of Mr. Rece- 
vcur's improved engine, that the features he has introduced are highly 
ingenious, and promote in a marked degree the objects desired, viz : 
rapidity, accuracy, and variety of design; while they are believed to be 
original, and applied first by him to the purpose. 

They therefore recommend that a Scott Legacy Medal and Premium 
be awarded to him for his invention. 

By order of the Committee, 

Wm. Hamilton, Actuary. 

Philadelphia, June, 9th, 1863. 



Report on Mr. Jacob Sennas Metallic Heddles. 

The G^liimittee on Science and the Arts, constituted by the Franklin Institute of the 
State of Pennsylvaniay for die promotion of the Mechanic Arts, to whom was referred 
ibr ezaminatiDn, *<MetalUc Heddles," inyoited by Mn Jacob Senneff, of Philadelphia, 
Pennsylvania — Rspo'bt i 

That they have given attention to Mr. Senneff's patent metallic eye 
harness for weaving, submitted to them for examination, and find it is 
made by casting soft metal nearly cylindrical in the middle and pointed 
at each end for the thread, with an oblong eye in the centre, through 
which the warp is drawn. The twine or thread is otherwise arranged as 
in the ordinary harness. The form of the eye, and its peculiar smooth- 
ness, afibrd great facilities in weaving, and at the same time presents less 
obstructions in passing through the warp whilst operating. 

The most approved kind now in use are made of twine exclusively; 
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the eye is formed by using a double thread, and Unking one nvithin the 

other, tying a knot in each, and varnishing them highly. The double 
thread enlarged b^ the knots presents an irregular surface, and causes 
great friction both in the eye and outside. 

It will be observed in operating with this harness, the links do not al- 
ways retain their vertical position, but often double up, and overlay the 
warp when passing through it, causing great friction and wear of both 
warp and harness. 

Some of the advantages of this improvement are; 

1st, The abrasion being less, the threads are not weakened, and are 
not so frequently broken in weaving, therefore stronger cloth is produced. 

2d, It allows more room between the harness for the -threads of the 
warp to pass; this is eflected by using but one thread instead of too, and 
diere will necessarily be less abrasion of the warp. 

3d, The metal eye being shortened two-thirds, diminishes the enlarge- 
ment made by the eye, and the rubbing surface in the same ratio, and 
this also avoids friction both inside and outside the harness and warp. 

4tb, The warp does not require so much sizing, thus saving material 
and labor. 

5th, The eye being shorter^ with the same amount of motion given the 
old harness, it will open the warp wider and give greater space for the 
shuttle, and the looms may be run faster with safety, and more cloth will 
be woven. 

6th, A finer thread may be woven, because the harness retains its ver- 
tical position whilst operating, and does not overlay and break the threads 
by being drawn across them; much damage is done to the threads in this 
way by the ordinary harness. 

7th, We have evidence that in weaving colored yams, the colors are 
much better defined in the cloths, because the fibres composing the threads 
are not so much disturbed and intermixed with each other in weaving; 
this is obvious in checks, and similar goods. 

Although the first cost of these harness is somewhat greater than those 
of the old kind, yet from their greater durability and facility of working, 
they are considerably more economical for the manufacturer. 

The Committee have seen the very ingenious machines constructed by 
the inventor for making these harness, and they feel confident that they can 
be supplied in any quantity that may be requu^d at a reasonable price. 

In view of the advantages secured to the public by this invention, the 
Committee recommend that the Scott Legacy Medal and Premium be 
awarded to Mr. Senneff for his invention. 

By order of the Committee, 

Wm. Hamilton, Actuary. 
PhUadelphia, July 14th, 1853. 
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NASBIirTH'S 
Patent Direct Action Steam Hammer. 

{Merrick &Son, Astignus of the Patent for the United Statee.) 

The undesigned call the attention of Iron Manufacturers to the Nasntth Patekt Stsax 
HAJonrn, now to generally introduced into this and other countries, of which they are 
the assigneea and sole Agents for the United States. Up to the present time there have 
been made by the Patentees in England, for that country and the Continent of Europe, be- 
tween two handred and My and three hundred hammers, for Government, Railway Compa- 
nies, Copper Works, Forges, and Engineering establishments; and the undersigned have 
ntde for this country upwards of forty, varying in size from 500 lbs., falling 1 J ft., to 6 tons, 
foiling 6 feet. They can, therefore, confidently urge its merits upon the trade, and are 
provided with certificates in its favor from many parties, (who have one or more in use,) 
which will be shown upon application. 

The advantages of this Hammer over all other forms are as follows: — 

1st, The Ram falling vertically, the surfaces of the bitts upon it and the anvil are always 
parallel, giving facilities for flattening a ball or faggot of any thickness; and the fall being 
far greater than that of any helve hammer, a much thicker mass may be placed under, 
without choking it. 

2d, The intensity of the blow may be modified instantly by the attendant, so as to suit 
the work; and the Ram may in like manner be arrested in its descent at any point, so that 
it is mote completely under control than any other form known. , 

3d, H may be adapted to any description of work, whether for hammering blooms, 
making heavy forgings, or the ordinary light forgings for machine shops; for beating cop- 
per, or crushing stone, ^., &c.. The form of the side frames can be altered to suit cir- 
cumstances, so as to allow free access on all sides. * 

4th, It requires no Steam Engine to work it; hence the friction and other losses incident 
to the ordinary hammer are materially reduced. In Forges the waste heat from the fur- 
naoev gives ample steam to work it. Every Hammer is provided with self-acting and 
1 gearing. 

For terms and other particulars, apply to 

MERRICK & SON, 

Southwark Foundry^ Philadelphia, 
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HOME AND FOREIGN AGENCY FOR PATENTS. 

Office F Street, Ojiposite the Patent Offwe. 

The undersigned have associated themselves as Agexts, Attohxets, CouirBKi.i.oK5, and 
CoiTSULTiiTG Engihxf.119 for InventOFs, Patentees, and others; and in offering their services 
to the publie, confidently submit, that their business will commence under auspices unusually 
favorable. They have all been for many years ofiicially connected with the United State* 
Patent Office. Professor Page has held the office of Principal Examiner for ten years 
past, Mh. Greexouoh formerly superintended the restoration of the drawings lost by the 
burning of the Patent Office, and Mr. Fleisciimanjt was also engaged in the Patent 
Office for several years in the restoration of lost Patents. Prof. Page has devoted his 
life to the investigation of science and art Mu. Grekxough has acted as an Agent and 
Counsellor for Inventors for upwards of eleven years, and Mr. FLEiscHncAirx is well known 
for his labors in Agriculture, has had experience as a Civil Engineer, possesses an exten- 
sive knowledge of foreign languages, and has been for several years past a resident in 
Europe aa an official agent of the United States: these advantages, together with a gene- 
ral experience in all matters of invention and machinery, Patent law and its application, 
and extensive foreign correspondence and agencies, will insure, to inventors and others, 
extraordinary facilities for the procurement of Patenti^ or defence of their rights, and ex- 
pedition in the transaction of business. 

Prop. CHARLES G. PAGE, M. D., 

Late Chief Examiner of Pattnts, 

J. J. GREENOUGH, M. E. 

C. L. FLEISCHMANN, C. E. 
Washiwgtok, August 16, 1852. 

AMERICAN 

LAP-WELD IRON BOILER FLUES, 

MANUFACTURED BY THE 

READING IRON TUBE AND FLUE WORKS, 

Made from 1^ to 7 inches in diameter, in len^hs to 18 feet, and of the best Pennsyl* 
vania refined cold blast charcoal iron, and equal in finish to any imported. 

Also, made to order, a but-welded flue with patent lap-welded ends, and, when preferred, 
will be finished with a screw and ferule. 

FLUES of any thickness of metal, or lengths under 18 feet, made to order. Also, 
welded wrought iron tubes, for water, steam, and gas. Extra heavy tubes made to 
order. 

For sale by our ajrent, SAMUEL GRIFFITHS, No. 13 North Seventh Street, Phila- 
delphia, and A. B. WOOD, No. 23 Piatt Street, New York, or at our Works. 

SEYFEftT, McMANUS & CO.. 

Reading, Penna. 



M. W. BALDWIN, 

MAmTFACTURKR OF 

LOCOMOTIVE, MARINE, AND STATlbNARY 
STEAIVI ENOINES, 

On the most approved Models, and unequalled for beauty, durability and 

Efficiency, 

All kiadfl of Machinery famished to order. Plais and Drawings made free of expense fei 
nersons wishing to have work executed. Lathf?^ and tools of every description for Eogiiio 
Manufacture rs, Boiler Makers, Saw Makers; Rolling Mills: Pumps for Water W orkfe and Mines; 
Blowing Cylinders and Fans for Cupola Furnacee; Screw Bolt Machines; Planing Macfainefi: 
GallenderF; Cotton Presses; Sugar Mills; Engines and Apparatus for inclined Planes; Iron and 
Brass Castings; Copper work for Steam Engine Boileri(,tiydraulic Presses, and Patterns fiir- 
BJahed with despatcbi and executed under the immediate auperintendence of the Proprietor* 
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CIVIL ENGINEERING. 



On Various Irregular Motions of Locomotive Engines. By D. K. Clark, 

Civ. Eng.* 

In these days of railway casualties, too frequently, we fear, improperly 
called accidents^ no apology is necessary for introducing the following ob* 
serrations from Clark's Railway Macrdnery — reviewed in last month's 
Ariizan; and it is impossible to overrate their importance. As such, we 
invite to them the especial attention of our readers and contributors. 

0/lhe Pitching Movemerht.—^The resistance to pitching, and thereby the 
stability, is promoted by shifting the driving axle backwards, towards 
the fire box, principally because it increases the mass of the machine in 
advance of the axle, or that which is submitted to the oblique action of 
the connecting rod; the removal of the axle also, in so far as it lengthens 
the connecting rod, reduces the obliquity which is the source of the dis- 
turbance. In Crampton's engine, having the axle behind the fire box, 
the whole mass lies forward; while, at the same time, the guide bars, 
where the action takes place, are in the neighborhood of the centre of 
gravity; thus, the oblique action is entirely controlled, and the pitching 
is extinguished. 

Above all, the number and position of the points of support, mostly 

control the pitching. The springs, also, particularly the fore and hind 

springs, should be as stiff as is consistent with the preservation of the 

frame and mechanism, to neutralize the oscillations which may arise from 

* From the London Artiian, February, 1853. 

VoA. XXVL— Thibd Ssbiis*— No. 8.— Ssptxxbxb, 1863. 13 
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imperfections of the permanent way — such as loose sleepers, open joints, 
or want of correct gauge; for if these oscillations should coincide with 
the action on the guide bars, they increase the straining of the machine, 
and the liability of the leading wheels to mpunt the rails. Susceptible 
springs, also, for the same reason, increase the danger from accidental 
obstructions. 

Vertical AcUonhy the Centrifugal Force of the Revolving Weight. — This 
action may be nearly neutralized by the application of suitable counter- 
. weights. This question, however, belongs to the more general question 
of balancing all the revolving and reciprocating masses. 

The reduction of adhesion, by vertical action, explains the occasional 
slipping of the driving wheels at high speeds. It explains also the extra 
wear of driving wheel tyres, when very much out of balance, next the 
crank pin, where the pressure on the rail is greatest, producing '^dat 
places," and in consequence a vertical jolting of the engine while in 
motion. 

Longittidinal Fore and Aft Motion, — It was found that in the sample 
engine a joint longitudinal action on the driving axle of above six tons, 
or three tons for each cylinder, was incurred at certain points of the stroke, 
at a speed of fifly miles, by the crank and the other moving masses. Now, 
the whole pressure of 100 lbs. steam on a fifteen-inch piston does not 
exceed eight tons; thus, the inertia of the mechanism alternately adds 
and subtracts three-eighths or 40 per cent, of this pressure, reducing the 
useful pressure to five tons, or 60 per cent., when the crank is at 45® 
during the first half-stroke; and raising it to eleven tons, or 140 per cent., 
at 135° in the second half-stroke. This example shows how very greatly 
the inertia of the machinery may afl'ect the useful work of the engine. 
And, so long as the whole effective pressure in the cylinder exceeds this 
inertia, the coupling bars between engine and tender remain taut on their 
pins, though subject to oscillation with the coupling spring. But when 
the steam pressure is less, or altogether removed, with a small train, or 
going down an incline, they play fast and loose, owing to the fore and 
aft action, by which the machine is alternately thrown forward and 
backward on the tender. This explains the extra racket and jarring which 
takes place between an unbalanced engine and its tender immediately 
after shutting off the steam, in approaching stations, particularly where 
Uie nature of the coupling gear permits of some play. The shocks arising 
from these fore and aft vibrations are destructive to the coupling links 
•and bolts, to the framing which carries them, and to the general connex- 
ion of the whole machine, especially at the axle boxes and guard plates. 
And the greater the play of the parts of the engine, the more injurious is 
this action. 

To neutralize or soften the longitudinal action, it is usual to employ a 
traction spring under the foot plate of the engine or tender, to receive 
the shocks; it is either coupled to a draw bar of a fixed length, under 
permanent tension between the draw boUs, or adjustable by a double 
screw, right and left hand; in either case, buffing blocks of wood are 
fixed at some distance apart laterally, upon the front beam of the tender 
frame, to bear upon the engine frame, as fulcrums for the action of the 
spring. With the object of softening the action still further, the bufl^g 
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blocks are in some cases made elastic vithin a limited compass, by the 
use of india rubber springs. Counterweights, also, are applied to the 
wheels, and are efficient so far as they go; but they are, tor the most 
part, much too light, as they are estimated for the revolving weight only. 

Of the Sinuous Movement. — As this affection of the motion of the en* 
gine implies the lateral play of the fore and hind wheels upon the rails, 
the friction of the tyres upon the rails, due to this lateral displacement, is 
opposed to the motion, and its tendency is therefore to steady the engine. 
Accordingly, in practice, at the lower speeds, and when the intensity of 
the disturbing forces is low, the machine, though unbalanced, runs suffi- 
ciently steady in respect of sinuous motion. At speeds above thirty miles, 
the greater disturbing forces overcome the resistance to their develop- 
ment, and the sinuous motion becomes more violent, the higher the speed. 
Even in Crampton's ordinary engines, sinuous action becomes sensible 
when the speed reaches sixty miles. 

Many things go to increase the sinuous motion to which the engines 
may be predisposed by want of balance; such as a want of parallelism of 
the axles, unequal diameters of the wheels, the wear of ruts or hollows 
in the tyres, the wear of the axle boxes and bushes, which gives rise to 
longitudinal and transverse play at the axle guards and on the journals, 
the outline of the rails, and sometimes a want of accuracy in the adjust- 
ment of the draw bars. 'When the axles are not parallel, but incline to- 
wards each other on one side of the engine, their disposition is to roll the 
engine forward in a curved path, and always towards the same side, 
causing perpetual collisions between the flanches and the rail. This ob- 
lique tendency is injurious enough on the straight parts of the line, but it 
is much worse on curves which diverge towards the other side, and in- 
creases the liability to get off the rails. The same tendency is caused 
by wheels of unequal diameter on the same axle. Again, when the tyre 
wears hollow, the outer part, originally less, is left larger in diameter than 
the middle of the breadth of tyre. This state of wear reverses the action 
intended in coning the tyres, as the greatest diameter, instead of being 
next the ilanch, is shifted to the outside; and, whereas a properly coned 
tyre constantly seeks to maintain the wheels in the centre of the track, a 
hollow tyre leads the engine continually astray, and subjects it to constant 
concussions against the rail. Play of the axles and axle boxes, by giving 
scope for irregular action, converts what without play would be a simple 
strain or flexure of the guards, into shocks upon the journals and wheels 
laterally. And it must be noted that though some aegree of flexibility 
in the frame may be beneficial for the easy working and adjustment of 
the machine to the rails, when in good order, it is a very dangerous ac- 
companiment for a slack and unsteady en^ne. That these varieties. of 
tear and wear are all productive of unsteadiness, is proved by the supe- 
rior stability of a new engine, with all its parts well up to their gauges, 
and all its bearings taut. 

The means employed to reduce the fore and aft movement operate also 
in reducing sinuous movement. A great extension of the wheel base has 
also been employed with benefit, because it reduces the angular play of 
the wheels between the rails, and increases the command of the leading' 
wheels in controlling erratic movements, by their frictional resistance 
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transversely on the rails. In Crampton's engines, which carry out this 
principle to its limits, and impose the greatest loads upon the extreme 
wheels, the mass of matter in advance of the driving axle still further 
promotes the stability; and these engines, though they may not be balanc- 
ed artificially, are practically steady at sixty miles per hour. But the 
great spread of wheels, though beneficial on straight lines, is prejudicial 
on the curves, and particularly in passing into sidings; for it is plain that 
the farther apart the extreme axles, the greater is the angle at which the 
leading wheel flanch meets the outer rail on curves, and the more severe 
is the Tabor of guiding the engine. 

The springs between engine and tender, though useful for reducing 
the fore and aft motion, have been introduced chiefly to meet the hori- 
zontal oscillation. But it is clear that, in so far as they, and all similar 
appliances, reduce this movement, they tend to consolidate the engine 
and tender, and injuriously to increase the length of fixed wheel base. 
A draw spring between engine and tender is no doubt a good thing; but 
it should be employed rather as a mere carriage spring, to soften the ir- 
regular motions of the tender itself. The wheel bases of locomotives are 
abundantly long enough for the fair purposes of a carriage, and it is me- 
chanically unsound in principle, and inexpedient in practice, to divert 
them from their legitimate function; for, as M. le Chatelier most justly 
observes, '4t is only in a direct manner, by attacking and destroying the 
cause itself, that we should seek to extinguish the lateral oscillation of 
locomotives." 



Experiments on the Blast and Exhaust Pressures in Locomoiives* 

Of the Influence of Exhaust Pressure Ofi Blast Pressure. — The exhaust 
pressure at the point of release, as it is a measure of the quantity and 
force of steam discharged, is the most proper datum for comparison with 
blast pressure. It has been found that the back exhaust pressure in the 
cylinder Varies simply as the pressure at the release point. It is thus 
probable that the blast pressure (at a greater distance) should vary in the 
same ratio. The mean results of numerous observations confirm this in- 
ference, and, as a sample of the evidence, we may quote the following 
from C. R., No. 124, all taken in the course of a single trip : 

Table No. XLL-^Relaiion of Blast Pressure to Release Pressure.— C, R., No. 124-^ 

l0t Notch. 



Speeds. 


Exhaust Pressure 
at release. 


Blast pressure 

in inches 

of mercury. 


m. p. h. 

20 

19 

18 

9 


Ibe. 
15 
23^ 
28 
37 


ins. 
6i 
Si 
9 

12i 



Each of these is a mean of two observations at nearly equal speeds and 
exhaust pressures, and it is plain that the blast pressure varies virtually 
as the pressure of exhaust at the release point. 

* From the London Artixan for Febmaiy, 1853. 
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Of the Influence of Speed an Blast Pressure,-^l\\ so far as the elevation 
of the mercury is due to the intermittent impulses of the blast, it may be 
conceived to be directly as the frequency of these impulses, or as the 
speed simply. Much ot it is dependent also on the continuous expulsion 
of the residuary steam, and in so far it must vary as the square of the 
speed. The superior influence of the latter appears from the follotring 
observations selected to illustrate the influence of speed. The last col- 
umn contains the blast pressures reduced for a mean uniform exhaust 
pressure at release, the reductions being made according to the law that 
the blast pressure is directly as the release pressure. 



Tabik No. XLII 


^--Relation of BUist Pressure to Spttd. 


Nog. of 
ObaervatiooB. 


Mean 


Mean 


Mean 




speeds of 


release 


blast 


Reduced blast pressures. 




engine. 


pressures. 


pressures. 






m. p. h. 


lbs. 


lbs. 


ins. 




£. & G. R. Hebe.— 4th Notch 


. 


1 


13 


11 


i 


1 




2— 6 


17 


26 


i 




6 — 13 


21 


29 


H 


Ij 


- for 20 lbs. release. 


14—17 


30 


21 


If 




18 


40 


11 


2 


3J. 






0. R., No. 124.— 1st Notch. 


1 


1 


6 


23 


i 


1 • 




2— 3 


11 


38 


H 


^ 




4— 6 
7 — 14 


16 
20 


39. 
25 


11 
H 


10 


» for 30 lbs. release. 


1ft— 19 


24 


30 


11 


11 




20 — 23 


30 


17 


H 


16tJ 






C. K., No. 125.— 2d Notch. 




1— 2 


12 


20 


2 


in 


3— 6 
6— 9 


16 
20 


19 
19 


2 

4 


^*lfor 18 lbs. release. 


10-11 


25 


15 


4j 


«j 




Do. 8d Noteh. | 




1 


11 


13 


i 


»T 


2— 4 

6—11 


20 
24 


21 

15 


H 

4 


^1 I for 17 lbs. release. 


12*- 14 


30 


19 


7 


6iJ. 




l>ot 4iii Notch. t 




1 


16 


12 


1 


1*1 


2— 3 
4— 6 


20 
27 


16 
13 


1* 

14 


J . - for 14 lbs. release. 


7 


33 


13 


I 


1 J 



In each series of pressures in the last column, it is clear that, except 
in the last case, the blast pressures rise rery rapidly ^ith the speeds. 
Throwing them into curves, in the usual way, we obtain the following 
results, (Ig. 1,) for the respective examples noted. The last case, of No. 
125, 4th notch, has been omitted, as the data are insufficiently distinct. 
The base lines contain the speed in miles per hoar, and the perpendicu- 
lars express the blast pressures in inches of mercury. All the curves but 
the second follow the law of the ^variation of blast pressure as the square 
of the speed; the dot curve in the second case is constructed on Hub law, 

13* 
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but it is plain that the true curve is flatter, and indicates a law of vari- 
ation inferior to the square of the speed, but superior to the speed simply. 
The other cases so distinctly harmonize with the law, that it may be in- 
ferred generally that the mean pressure at the blast orifice varies as the 
square of the speed, though occasionally (in exposed cvlinders), the va- 
nation does not proceed so rapidly; but, in all cases, in a much higher 
ratio than the speed simply. 

Comparative Value of blast Pressure and the Pressure of Exhaust. — 
To compare these pressures directly, the former, fndicated in inches of 
mercury; must be reduced to pounds; and as 30 inches of mercury ba- 
lance 14*7 lbs. pressure per inch, we shall adopt 1 lb. of pressure as aa 
equivalent for 2 inches of mercury. 



Fig. 1. 



Hebe. 




Release-prewares. 
2011)0. 



30 lbs. 



No. 124 



No. 126. 
2d notch. 



Do. 

3d notch. 




18 Ibc 



I7 1be. 



Curvet thowing relation of blast pressure to speed. 

The mean blast pressure as measured by the gauge, results from the 
average indicated pressure of exhaust in the cylinders, exerted from the 
release point onwards to the point of compression. In each cylinder, 
usually there is a perpetual exhaust, as the valve no sooner closes the 
exhaust for one end of the cylinder than it opens it for the other. There 
are, therefore, two constant exhausts in operation, yielding jointly the 
blast pressure observed. Each exhaust is derived from a series of ex- 
plosions, and is therefore variable in intensity. The variation in the 
cylinder is indicated directly on the diagram, ranging from the pressure 
at release to the lowest bacK pressure, and this may be otherwise repre- 
sented as follows : let the line, a b, be the centre line of the engine, and 
the circle, a b, the path of the crank. This circle may be adopted for 
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Fig. 8. 




an ideal atmospheric line, upon which the exhaust pressure that exists 

throughout one revolution may be 
represented. To select No. 15 dia- 
gram from the Cheat Britainy for 
illustration, divide a b, (fig. 2,) into 
24 parts, as inches of stroke, and 
draw ordinates to meet the circum- 
ference. Assuming the crank pin 
to move in the direction of the ar- 
row; then, as the exhaust opens at 
the 20th inch of the stroke, the point 
a, where the 20th ordinate meets 
the circle, is the position of the crank 

Ein at the time of release of the 
ack stroke; and 6, diametrically 
opposite, is the position for the front 
stroke. From these points draw 
rddial lines to c and J, representing 
the release pressure, 42 lbs., on the 
dia{[raro. Similarly^ from the ends of the other ordinates for each suc- 
cessive inch of stroice, occurring withTb the semicircle, a a fr, draw radii 
equal to the successive exhaust pressures set forth on the diagram, ter- 
minating with b e, the back pressure of 11 lbs., at the point of compres- 
sion. The curve traced through the extremities of these radii will 
represent the exhaust pressure for half a revolution due to the back end 
of the cylinder. The termination of this curve at g, coincides with the 
commencement of the duplicate curve of exhaust pressure, df^ for the 
front stroke; and it is clear that the pressure of exhaust, though perpetual, 
is abrupt and variable. 

To represent this pressure on a straight atmospheric line, we may con- 
ceive the circular line, a b, to be unrolled flat with its ordinates attach- 

Fig. 3. 



Great Britain. — 3d Notch* — Variation of ex- 
haust preiaure in one cylinder during one 
revolntion. 



VmmmTminf 




Variation of Exhaugt Pressure, for one Cylinder. 

ed. The diagram then assumes the appearance of fig. 3, in which the 
base line, a b a', is equal to the circumference of the cirde, a b, in the 
previous figure, and represents the path of the crank pin through one 
revolution. The ordinates being drawn from the points already found 
for them and connected by a curve, the curve so enclosed shows the ex- 
haust pressure on a straight base line, for one cylinder, as before. The 
curve of exhaust pressure for the neighboring cylinder is of course pre- 
cisely of the same form; and the two may be shown conjointly on opposite 
rides of the base. As the cranks are set at right angles on the axle, the re- 
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lease points, represented at d and c, from one cylinder must occur at equal 
intervals between those from the other; and therefore the four explosions 
that occur during one revolution should be placed at equal intervals on the 
base line, as in fig. 4. To simplify the diagram, the whole area of pressure 
may be thrown to one side of the base line (as in fig. 5.), in which the ordi- 
natcs from the second cylinder are superposed on the first series, and a 



Fig. 4. 

First Cylinder. 




rso 



Second CjUnder. 
Variation of total Ezbatist Preerare^-^CompoiiDd Diagram for ono reToIvtion« 

heavy-lined curve is traced over all, to show the lump pressure of the 
exhaust steam from the two cylinders during one revolution^-^deduded 

Fig* 6. 




Oi^at Britain, 8d notch, 46 m. p. h« — PreTiona Diagram aimplified. 

from the diagram No. 15 from the Cheat Britain. This figure clearly 
shows how far the joint pressure of exhaust may be reduced to a uniform 
force at high speeds^ approximating the action of the blast to that of a 
steady jet of steam. The joint pressure^ in this case, never ficills below 

Fig; 6. 






Oraat Britain, 3d notch, 1 1 ra. p. h« — ^Variation of Exhanat Pressure for 2 cyU* II m. p. h. 

21 lbs. in the cylinder; whereas, in fig. 6, showing the joint eifhaast 
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pressure, in the same cyliaders, at 11 miles per hour, drawn from No. 
10 diagram, and projected in dot lining on fig. 2, we find the pressure 
developed in four distinct jets, each of which is isolated from its neio;h- 
bors, and is thoroughly exhausted before the succeeding release takes 
place. The following figure, 7, showing in the same way the ordinary 

Fig. 7. 



■ ^ 



C. R., No. 73, 30 m. p. h. — Variation of total Exhaust Pressure, 
blast No. 73, C. R., at 30 miles per hour, still more obviously declares 
the approximation of the joint exhaust to a uniform pressure at high 
speeds. These illustrations explain, on the one hand, the clear ^^spit" of 
a well made engine with large ports and an easy orifice, proclaiming a 
rapid and efficient exhaust; and, on the other hand, the throttled shouts 
of overloaded steam ways, distressed by deficient dimensions. 

The dot lines drawn in figs. 5 and 6, parallel to the base lines, indi- 
cate the mean exhaust pressures in the two cases, and measure respec- 
tively 33 lbs. and 11 lbs. Thus we perceive, in the latter case, a strong 
power of exhaust, capable of creating a blast without back pressure. A 
few examples of the proportional values of exhaust and blast pressures 
are contained in the following table : 

Tabib No. XLIII. — Comparison of Bloat Pressure and the whole Pressure of Exhaust 

in the Cylinders, 









Mean total 


Mean back 






No. of 


Speed of 


Release 


exhaust 


pressure 
of 


Mean blast pressure 


Diagram. 


engine. 


pressure. 


for one 
cylinder. 


exhaust 
for one 
cylinder. 


for two 


cylinders. 




m. p. h. 


lbs. 


lbs. 


lbs. 


inches of 
mercury. 


lbs. 






C. R., No. 73-— 


2d day. 






1 


25 


41 


16 


10 


4: 


2-4 


3 


32 


29 


11 


6 


4;. 


24 


3 


82 


36 


16-6 


13 


•H 


2-6 






Do. 3d day. 








1 


24 


38 


20 


12 


n 


1-25 


3 


30 


80 


16 


12 


1* 


1-4 


3 


84 


21 


9 


7 


li 


0-6 


4 


89 


28 


12 


10 


2J 


1-4 






C. R., No. 124.— 1 


St Notch. 






1 


6 


23 


3 


3 


} 


0-4 


3 


13 


38 


7-5 


6 


74 


3-75 


3 


16 


84 


9 


7 


llj 


6-76 


4 


18 


30 


12 


10 


9 


4-5 


6 


22 


34 


12 


10 


18 


9 


6 


24 


38 


12 


10 


12J 


6-25 


7 


27 


13 


8 


7-5 


6i 


3*26 


8 


28 


30 


11 


10 


13 


6-6 



In the case of No. 73, the insignificance of the blast pressure, in respect 
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of the mean exhaust, is striking. For example, on the second day, a 
mean exhaust pressure of 16 lbs. for one cylinder, does not raise above 
2J lbs. of blast pressure for two; on the third day, still less. No. 124 
yields higher values, as, with 12 lbs. mean pressure in each cylinder, 
it yields for the same speed of piston from 4^ to 9 lbs. of joint blast 
pressure. 

Again, a comparison of the blast pressure with the simple back pres- 
sure of exhaust, will abundantly prove how unlike the ^^resistance of the 
blast pipe" may be to the back pressure of the diagram. While No. 73 
shows back pressures of 12 and 13 lbs., the blast does not in any case 
rise above 2-6 lbs., and is commonly but ^th to ^^^th of the other, reckon- 
ing even for one cylinder only. On the other hand, the blast of No. 124 
is much more formidable, in some cases, as in No. 6 diagram, being 
nearly equal to the back pressure for one cylinder, and in general fuUy 
one-half. 

It was observed also, that during the experiments with the Orianj E. 
and G. R., the blast pressure remained almost unaltered at about f- lb., 
while the back pressure ranged from about 8 lbs. with foul water, to 
nothing with clean water, in the boiler. These remarks are fufficient to 
show that the resistance at the blast orifice constitutes but a part, and in 
many cases a very small part, of the total back pressure on the piston. 
For this conclusion, now verified by actual experiment, we should be 
quite prepared by the investigations on back exhaust pressure in the fifth 
chapter, where the influence of various circumstances was set forth. It 
was there inferred that the influence of the blast area on back pressure is 
sensibly nothing when it exceeds the area of steam way, and only ope- 
rates when it is smaller than any other part of the exhausting passage. 
This conclusion also is verified by the blast gauge; for we shall find that 
it is generally in the cases of the smallest orifice in proportion to the 
steam port, that the importance of blast pressure is greatest. Thus, in 
the following table, containing the mean results of above a hundred ob- 
servations, it appears that in the Hebe and No. 124, in which the blast 
orifice is decidedly smaller than the steam port, the total blast pressure 
is about one-half of the back pressure in each cylinder; whereas, in the 
Orion and No. 73, with wider orifices, the proportion of blast is sensibly 
small. 

Table No. XLIY,— Mean Ratios of Bloat to Back Exhaudt Pressure. 



Name of Engine. 


Ratios, that of 
piston being 1 . 


Mean observed 
pressures. 


Ratio of 

blast to 

back 

pressure 
in one 

cylinder. 


Steam 
port. 


Blast 
orifice. 


Back 
pressure 
for one 
cylinder. 


Blast for 

two 
cylinders. 


E. 6l G. R. Hebe, 4th Notch, . 

E. 6l G. R. Orion, 6th Notch, foul water, 

Do. do. do. clean water, 
0. R., No. 73, foal water, . 

Do. clean water, . 
C. R., No. 124, let Notch, 


1-13-6 

l-U-7 

1-14-7 

1-14-95 

1-14-95 

1-15-1 


1-1-5 

1-12-2 

1-12-2 

1-12-1 

1-121 

1-22-7 


lbs. 
2 
8 

10 
10 
8 


i 
i 

6 


1 

1-11 

7 

1-9 
t 



It is unnecessary i 
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cerned in showing by direct experiment the fallacy of charging blast pipe 
resistance, without limitation, with all the back pressure that occurs iu 
the cylinder. 

BecapUxdaiion. — 1. The pressure of the blast, gauged at the orifice, is 
developed in pulsations, due to the alternate discharges of steam from the 
cylinder; sharp and isolated at the slower speeds, and sensibly uniform at 
the higher. 

2. Blast pressure varies directly as the exhaust pressure in the cylin« 
der at the point of release. 

3. Blast pressure varies, generally, directly as the square of the speed. 

4. Blast pressure, gauged for two cylinders, is in all cases much smaller 
than the mean exhaust pressure, even for one cylinder. Also, it is in all 
cases smaller than even the back pressure of exhaust alone; and in many 
cases it forms but an insignificant fraction of the back pressure. It has 
been observed to vary from ^^^ th to fths of the back pressure in each 
cylinder. Blast pipe resistance, therefore, constitutes but a part, and 
commonly but a very small part, of the observed back pressure in the 
cylinder. 

6. The observation of blast pressure shows that the influence of the 
area of blast orifice on back pressure is sensibly nothing when it ex- 
ceeds the area of the steam port, and only operates as a cause of back 
pressure when it is less than any other part of the exhausting passage.-^ 
CHark^s Railway Machinery. 



Tlie Submarine Telegraph between England and Belgium.^ 

On the 6th instant, a cable of seventy miles, in one entire length, was 
laid down between England and Belgium with complete success, and 
communications were instantly transmitted over 500 miles of submarine 
and subterranean line, with two of 24-plates battery only. The Medi- 
terranean Electric Telegraph Company, propose to unite Europe with 
Africa by continuing the electric wires, which now run without interrup- 
tion between London and Genoa, to Spezzia. From the latter port they 
will cross the Mediterranean to Africa, passing by the islands of Corsica 
and Sardinia. It is further proposed to construct a subterranean line 
from Algeria, along the coast of Africa to Alexandria: and, with the sup- 
port of 3ie British Government and the East India Company, it will be 
easy to prolong the wires to Bombay, where they will meet the great 
line of 3000 miles now in course of construction by the East India Com- 
pany. The further end of this chain may ultimately be carried to Aus- 
tralia. 



The Submarine Telegraph between Great Britain and Ireland.^ 

This important line of communication has at length been successfully ef- 
fected by a submarine cable, manufactured by Messrs. Newall & Co., of 
Gateshead, and laid down by that firm on Monday between Donaghadee 
and Portpatrick. The cable consists of six communicating wires, insulated 
* From the Journal of the Society of Arts, LoDdoiii No. 27. t ^^^^ 
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in gutta percha, and protected in the usual manner by an outer corering 
of iron wire. It could not be laid, as was intended, during the previous 
week, owing to the gales from the east preventing the opening of the dock 
gates at Sunderland to let the vessel containing it pass out. As several 
previous attempts to lay a submarine telegraph across the Irish Channel 
had failed, every care was taken to ensure the successful termination of 
the present attempt; and the expedition, consisting of the screw steamer 
William Hutt (with the cable and apparatus on board), the Conqueror^ 
and the Wizard^ left the Irish coast, having landed the end of the cable 
at a point about two miles to the south of Donaghadee harbor, and 
commenced the submersion of the cable, under the guidance of Captain 
Hawes, R. N., specially appointed by the Admiralty, who rendered great 
assistance in determining and directmg the exact course to be pursued. 
The cable was landed on Wednesday morning, in a sandy bay (called 
Mora bay), a little to the north of Portpatrick. 



A Description of the JVewark Dyke Bridge^ on the Great Northern Rail- 
way. By Mr. J. Ccbitt, M. Inst. C. E.* 

The structure consisted of two separate platforms, one for each line of 
rails, carried upon two pairs of Warren's trussed girders, each composed 
of a top-tubed strut, of cast iron, opposing horizontal resistance to com- 
pression, and a bottom tie, of wrought iron links, exerting tensile force; 
these were connected vertically, by alternate diagonal struts and ties, of 
cast and wrought iron respectively, dividing the length into a series of 
fourteen equilateral triangles, whose sides were 18 feet 6 inches long; 
'the actual span of the girders being 240 feet 6 inches. Each tube was 
composed of twenty-nine cast iron pipes, of Ij^ inch metal and 13^ 
inches diameter at the abutment ends, increasing to 18 inches diameter 
with 2f inches metal at the centre of the span. The lower tie consisted 
of wrought iron links 8 feet 6 inches long, of the uniform width of 9 inches, 
but varying in number and thickness, according to the tensile strain to 
which each portion was subjected. The diagonal tie links varied from 
9 inches by } j inch to 9 inches by f inch. The cast iron diagonal struts 
had a section resembling a Maltese cross, the area being in proportion to 
the compressive force to which they were subject. The total weight of 
metal in each pair of girders, composing the bridge, was 244 tons 10 
cwt., of which 138 tons 5 cwt. were cast iron, and 106 tons 5 cwt. 
wrought iron, which with 60 tons for the platform, &c., made the total 
weight of each bridge 294 tons, 10 cwt., or 589 tons for the whole struc- 
ture; and the cost, exclusive of the masonry of the abutments, and of the 
permanent rails, but including the staging for fixing and putting together 
and the expense of testing, was 11,003/. In a senes of experiments to 
test the stability of a pair of the trussed girders, at the works of Messrs. 
Fox, Henderson, and Co., where they were constructed, the following 
results were obtained. With a weight of 446 tons regularly distributed, 
which was equal to 1^ ton per foot run, plus the weight of the platform, 
rails, &c., lowered seriatim on the thirteen compartments, the ultimate 
* From the Journal of the Society of Arts, London, No. 37. 
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deflection in the centre was nearly 6f inches. With a weight of 316 tons 
equal to 1 ton per foot run, plus the weight of the platform, &c., as be- 
fore, the ultimate deflection at the centre was 4^ inches. When the bridge 
was fixed in its place, a train of wagons, loaded up to 1 ton per foot run 
extending the whole length of the platform, caused a centre deflection of 
2| inches. The deflection caused by two heavy goods engines, travel- 
ing fast, and slowly, was 2^ inches; and that produced by a train of five 
of the heaviest locomotive engines, used on the Great Northern Railway, 
was 2^ inches in the centre. — Proc. Inst. Civ. Eng.y May 24, 1853. 



Iron Roofs of Large Span,^ 



(From a paper by Mr. Robert H. Bow, C. E., of Edinburgh, read at the Royal Scottish 

Society of Arts.) 

After some introductory remarks, and insisting upon the propriety of 
employing roofs of great clear span for principal railway stations, the 
author institutes a comparison between the different classes of structures 
employed for the principals of roofs; and deduces that the triangular 
frame (in which the rafters constitute the main compressed member of the 
fabric) deserves to be preferred before all arched, compound, or other 
forms, when an inclined surface is demanded by the covering, of the 
character required for slating. And he further shows, that where uniting 
or abutting principals can be used, rafters, when made straight and treat- 
ed as bridges, form principals of a very economical character; but that, 
for such a situation, rigid arched structures are quite inadmissible. 

He arranges those straight-raftered principals in which the rafters are 
the main compressed members, into two classes; the first class embracing 
those which are tied, or exert only vertical pressures on the supports; and 
the second, those which are untied or of the abutting character. The 
principals of the tied class are of two kinds; in the principals of the first 
variety each rafter acts as a bridge; but the principals of the second par- 
take of the nature of a framed girder. The designs proposed by Mr. 
Bow, are of the former variety — that is, each rafter is treated as a bridge, 
and they may therefore be employed either in the tied or in the untied 
state. In order to test their merits as suitable forms for long spans, they 
are compared with the best form at present in use for long spans, and 
which is of the latter or girder character. 

In the calculations undertaken in order to make the comparisons, the 
weight of each part is represented by the product of the successive multi- 
plication of its length by its strain, and the allowance of metal per ton of 
strain. For iieSj the sectional area of metal is estimated at one-eighth of 
a square inch; for rafters at a quarter of a square inch; and for the struts of 
the bracing at half a square inch for each ton of strain. 

The accompanying tables give the results of his calculations. In these, 
however, the efiect of that source of economy of material which arises 
from the peculiar fitness of the proposed forms for cases requiring many 
supported points, is alone made evident. But if the strains in the 
struts of the several forms be compared, it will be found that the strains 

* From the London Mechanic's Magazine, June, 1853. 
Vol. XXVI^Thikd Sbiiiss.— No. 3.— Seftembbb, 1853. 14 
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ia the best form now in nse are relatively less than as the squares of the 
lengths; and, consequently, the allowance of metal per unit of strain should 
be greater for fbe struts of that form than would be necessary for the struts 
of those proposed by Mr. Bow. And therefore were that fact taken into 
accpunt in the comparison, results would be arrived at still more favor- 
able to the new forms than those displayed in the tables. 

Comparative Weights of the PrineipaU Ko8» I, 2, and 3. 
FrmsT Casx.— When the sections of the Rafters are proportioned to the Strains. 

No. 1 refers to the best form now in use, and Nos. 2 and 3 to two forms proposed by Mr 

Bow. 

No. iVsie A=20 iV=:24 

1 . . 100-000 100*000 100000 

3 . . 97-325 94-760 91117 

3 . . 99.674 92-129 

Secohd Cass* — When the Section of the Rafter is uniform. 

No. JV=16 iV=:20 i\r=24 

1 . . 100000 100-000 100000 

2 . 89-882 88-887 86-796 
8 . . 89-353 83-898 

JVsnumber of Bays in the Span. 

Comparatwt Weights of the Prineipals, Nos, I, 2, and 3, when Nos, 2 and 3 are 

not tied. 

No. FiBST Casb. 8s«o3td Case. 

1 . . . 100-000 100-000 

2 . . . 75-690 71-176 

3 . . . 78-046 70-653 

Number of Bays in Span^l^. 



On the Evaporation of Water in Steam Boilers. — From Clark's Work on 
Railway Machinery,"^ 

We take from a review of a work on Railway Machinery by D. K. 
Clarky contained in the January number of the Jirtizan^ the following re- 
capitulation of the results at which he has arrived, with the hope that our 
engineers and manufacturers who are practically familiar with these things, 
wiU let us know how far their experience agrees with that of the author. 

Ed. Journ. F. I. 

RecapUulaUon. — The quantity or weight of water evaporable per hour, 
at a given rate of combustion, increases with the temperature at which the 
water is pumped into the boiler. 

2. Consequently, the eouivalent weight of water evaporable from the 
standard temperature, 62^, decreases as the initial temperature of the 
water actually evaporated rises, at such a rate, that the equivalent weights 
fall 1 per cent. for. every 10^ rise of initial temperature. At this rate 
only 85 per cent, of water evaporated from 212^ would be evaporable 
from 62°. 

3. The equivalent volumes of water evaporable from 62° also decrease 
as the inital temperature rises; but rather i^ore slowly than the equivalent 
weights, inasmuch as water expands by heat; 88 per cent, of water 
evaporated at 212^ would be evaporable at 62^ 

* From the London Artizani January 1, 1853. 
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4. The evaporative efficiency of locomotives depends very much on 
the management of the fire. Low fires, in general, evaporate more water 
than deep fires, as there is less coke exposed to waste; the proper use of 
the ash pan damper also promotes the economy of combustion, by regu- 
lating the draft to the requirements of the time. 

5. A poundage of water, equal to 9 lbs. per pound of coke, is adopted 
as the standard of economical consumption, in practice. 

6. The rate of evaporation per pound of fuel, or the paur^dage of water, 
is regulated by the area of the fire grate, the extent of heating surface, and 
the rate of consumption per hour. In general, the smaller the fire grate, 
the greater the heating surface; and the less the consumption per hour, 
within certain limits, the greater is the poundage of water. 

Conversely, the poundage of water falls nearly as the rate of evapora- 
tion is increased above the economic limit, involving a reduced efficiency, 
and a heavy sacrifice of fuel. 

7. The maximum economical hourly consumption increases directly as 
the grate area is reduced, even with the same heating surface; showing 
that the economic value of heating surface is increased by reducing the 
grate, and that by this simple expedient the same heating surface can 
economically evaporate larger quantities of water per hour. 

8. The economical hourly consumption increases directly as the square 
of the heating surface, with the same grate; so that twice the surface would 
yield four times the consumption; showing that the economic value of 
each foot of surface is increased by merely increasing the surface. 

9. The necessary heating surface increases only as the square foot of 
the consumption, the grate being the same. 

10. The necessary heating surface increases as the square foot of the 
grate, the consumption being the same. 

11. As the economic value of heating surface depends so much on the 
grate area being less as the area is greater, the grate should be kept as small 
as is consistent with the demands for steam, and the practicable rate of 
combustion. On the other hand, there can be no economical objection 
to any amount of heating surface which can be got into a boiler, even 
though greater than the economic limits. Thus there are two ways of 
meeting defective proportions— by increasing the heating surface, or by 
reducing the grate, either of which increases the economic value of the 
heating surface, — in other words, the economic evaporative power of the 
boiler. 

12. The relations of grate area, heating surface, and economical con- 
sumption are such that 

with heating surfaces, 30, 60, 90, 100 times the grate, 
the maximum economical ) o q 18 22 ^ ^'^''^^ ^^^* ^^ water per 
consumptions are J * ' ' ( hour per foot of grate, 

and 14, 55-6, 125, 153 pounds of coke. 

13. The amount of clearance between the tubes affects the evaporative 
efficiency of the tube surface; and it ought to be greater, the greater the 
number of tubes. For ordinary good practice, on which the foregoing 
conclusions are founded, clearance at the rate of ^ inch for every 30 
tubes is sufficient; for examplej ^ inch for 120 tubes, f inch for 150tub6fl, 
and f inch for 180 tubes. 
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14. The maximum rate of efficient combustion of good coke in tbe 
firebox has been found in practice to be about 150 lbs. per hour per foot 
of grate; and of evaporation, about 22 cubic feet of M'ater per hour per 
foot. 

15. The minimum weight of combustion worth anything for evapora- 
tion is probably about 14 lbs. per, hour per foot of grate. 

16. The maximum rate of combustion recommended for locomotive 
boilers is 112 Ibs.^ or 1 cwt. of coke per hour per foot of grate, when the 
grate has at least 8 feet of surface; and of evaporation, 16 cubic feet of 
water per hour per foot. 

17. These rates of consumption require a heating surface of 85 feet 
per foot of ^rate; and this is the lowest proportion that should be adopted 
for locomotive boilers. 

18. A grate area of 4 feet Is probably the smallest that should be adopt- 
ed for railway purposes; and as the smallest grates require the greatest 
attention in firing, a consumption of about 76 lbs. of coke, and 11 feet 
of water, per hour per foot of grate, is the highest duty for which 4 feet 
grates should be designed; for large grates the duty may be increased up 
to the standard for 8 feet grates. 

19. The evaporative capacity of locomotive boilers appears, so far as 
experience goes, to be the same at all speeds. "*" 

20. The economic evaporative value of coal is, according to ordinar}' 
practice, about two-thirds of that of coke. But as coal is not likely to 
come into more general use as fuel, and will continue to be used only 
as an auxiliary with coke„ it is not necessary to reconsider the proportions 
of tbe locomotive boiler with any view to tbe increased employment of 
that fuel.f 



For the Journal of th« Franklin Institute. 

Remarks on the Formation of Bars at the Mouth of the Mississippi River. 
By A. C. Jones, Esq. 

To the Committee on Publications. 

New Orleans, August 8th, 1853. 
Gentlemen: — On May 4th, a well condensed synopsis of Mr. Ellet's 
report on the bars of the Mississippi river, appeared m the Commercial 
Bulleiiny of this city, and on the 6th my remarks, (marked 1,) w*ere pub- 

* Assuming the efficiency of combustion to be the same, it might be deduced from 
previous discussions of the relations of evaporative power, blast pressure, vacuum in the 
smoke box, and speed, that the maximum rate of evaporation should be tbe same for all 
speeds. This question will be duly considered when we have to construct a general 
theory of the locomotive from the materials supplied by experiment 

t The author is gratx6ed to find, from the later writings of Mr. Fairbaim, of Manches- 
ter, and Mr. Buchanan, of Glasgow, that his views of the economy of combustion and evapo- 
ration harmonixe with those of these authorities. Mr. Faiihaim has, in his paper "On the 
Consumption of Fuel and the Prevention of Smoke" (1861), repeatedly recognised and set 
forth the Y9Hn» of a **iarge heating turfaee as oppondto a $mall graie,^ and the author 
b not sure but his formulas lor economic proportions might tpply to ordinary land or 
■Mrine boilan. He feels certain that at least the principles on whkh the formulae ars 
bMed will be found to apply to other classes of boilers. 
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lished in that journal; as only a part of the other rommunication is rele- 
vant to Mr. Ellet's theory, the rest may be omitted. Having just seen 
the book has induced me lo send these on for republication. 

Mr. E. gives, also, in support of the refluent current, the opinion of the 
pilots, which is, that this counter-current is the cause of vessels steering 
badly. Now, it is well known that most vessels answering the helm 
quickly in deep water steer wildly in shoal; hence this is no proof of this 
refluent current. 

My opinion, published in 1841, and many times since, of the utter fu- 
tility of attempting to improve the Passes of the Mississippi river, by any 
other mode than dredging; a channel, and then keeping it open, is partly 
confirmed since. In 1843, the lateral outlet above the Passes, called the 
"Jump," was primarily caused by the shoaling of the Passes, and there- 
by not discharging the water fast enough during a rise, and the oyster 
canal"^ being the weakest point, the surplus was discharged through it; 
similar breaks will occur when the attempt is made to confine the dis- 
charge to one or two outlets. 

The "scraping and stirring up plan" has been in operation several 
months by the tow boat company, to produce a depth of eighteen feet 
water on the bar, and so far their operations have done no good, as the 
water is now shoaler than when they be^n. 

Respectfully, yours, 

A. C. Jones. 

*NoTE. — This canal was partly natural, and was only of sufficient di- 
mensions to pass batteaux through it; the breech now is several hundred 
feet wide. For many miles (during high water,) the river is prevented 
flowing over the narrow strip of marshy ground on each side, by the trash 
collecting and forming a kind of levee. 

Mb. Editor: — Permit me, through your columns, to make a few remarks in relation 
to a- part of Mr. Ellet's theory of the formation of the bars at the mouth of the Mississippi 
RiTcr. Under my present circumttances, (a few days before, I was burned out,) I can 
spare litUe time to such matters, and therefore wiU be as brief as possible. 

Having had ample facilities to watch, daily, the formation and peculiarities of the bars, 
for nearly iifteen continuous months, I can speak advisedly on the subject, and am satisr 
fied that if Mr. BUet could have had the same opportunities to study their character, he 
never would have advanced his present theory. 

It is well said that the Mississippi is $ui generiSf and yet gentlemen pass a few days 
about the bars, try a few isolated experiments, and found their theories thereon, which ars 
given to the world with the weight of their professional reputations to back them; thus 
many conflicting theories about the bars are promulgated, and are ingeniously supported 
by their authors. 

In 1838-9 the Northeast Pass was considered the best channel, and as it has gradually 
shoaled its water, it may be taken as a fair specimen of the influence now at work in 
shoaling the Southwest Pass. 

Mr. EUet states that the downward current, some miles above the bars, was of the same 
velocity as the water passing immediately over the bars. Knowing Mr. EUet,. I have not 
the slightest doubt that such was the case cU the time he observed ^t» Now, I, and many 
others, have seen no current on the bar when there was a current above the Passes, tnd 
have many tiroes witnessed an upward current on the north-east bar — ^twioe, the ascend" 
ing current being within a fraction of three miles per hour, and the water all salt at 
that. In fact, the current is retarded in one Pass and accelerated in others, simply by the 
influence of the wind blowing in the mouth of one, and backing up the water, which finds 
an outlet through the other Passes. 

I suspect that Mr. E.*s experiments, in which he draws the conclusion that there is a 

14* 
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•traium of ialt water ptMing upward te a certain point on the bar, must have been made 
after a change in the direction of the aurface current, as the elow top current of the two 
miles seems to support, (I have seen a current which a well manned whale boat could 
scarcely stem,) or else it waa made at a place where the influence of some inequality of 
the bottom csaused an eddj. I tried hundreds of similar experiments, and never aucci-eded 
in discovering a reiioent current. When the surface current was not affected by foreign 
influence, at times there was salt water on the bottom, and this from its greater specific 
' gravity remained until the surface current had regained a sufficient velocity to communi- 
• cate motion to the bottom portion, and then the lower stratum would become fresh; some- 
times there would be some saltish water, but this had been forced in some of the other 
outlets, and passed thia way back to the Gulf. 

If Mr. Ellet had seen the Gulf perfectly calm, he would have noticed that there was a 
lateral cnrrent for some distance on both sides, which kept up the supply of that portion 
of salt water which received its motion from the column of fresh passing through it. 

I cannot reconcile his theory of the lower stratum of salt water having a daily duty to 
perform, of bringing in a portion of the material the river formerly held in suspension, de- 
positing it on one point of the bar, then rising, and passing back to the Gulf, to return 
with another load; if this was the case, it would take but a short time to stop up the out- 
lota. Again, it would make a narrow bar, running across the channel. It has been proved 
by accurate soundioga, taken by the aurvey in 1838, that the channel on the bars vras 
nearly uniform in depth, and that it was up and down stream, then nearly 6ve-eighths of 
a mile, and it has also been well attested, that the bars do make both up and down. As I 
am not making out a theory, what I state are focta, which passed under my own notice. 
During a sluggish current, the river water does depoiit a portion of the material held in 
auspension, as was proved by experiment. I found this pulpy mass, so depoaited, at timea 
to measure in depth eighteen inches, and in some instances, within a day, it would be 
reduced to two or three inches; again, it would scarcely bo perceptible on the cruat of the 
bar. After easterly gales, the surface of the bar would be covered over with a clean sea 
sand; I at one time found it to be nearly one inch thick. Now, with an instrument I waa 
enabled to test the bottom, and found that it consisted, below this upper covering (whether 
of sand or mud), of thin layers of sand and river deposits, forming a hard and compact stra- 
tified mass. As these stratas were well defined, from what I have atated, most persons 
ivooid arrive at the coadusion that by the change of current and material, these stratas 
are formed, and thua ahoala the whole surface of the bar. Thia will also account how the 
bar makes up stream, and also to the Gulf; and as the "mud lumps" assist, in the exten- 
sion aeaward, I will say a word about thekn. *'Mud lumps," aa they are miscalled, consist 
of pure day,* (entirely dififerent from the matter held in suspension by the water, which 
is mora of the nature of loam;) it is proved to be composed of an impalpable material; in 
ita Batural state it is compact and tough, not easily washed or abraded by the action of 
Che wavea on it; when dried, it admita of a fine polish, which it retains for years. 

These islanda are forced up by subterranean agency sometimes twelve or fourteen feet 
above the sarface of the water, with nearly perpendicular sides, and have alwaya one or 
more aaJt springs diseharging from their tops, a much gaiter water than that of the Gul^ 
along with this water eomes bubbles of an impure hydrogen gaa. Of courae, where these 
islanda are formed the current is retarded and the channel changed. 

To obtain information of tbeae<*himps," I had placed a akiff across the crater of a small 
one forming near the light-house, and let myaelf down through the pulpy maas to my arm- 
pits, when I found the bottom comparatively solid. I did not remain quite a minute, and 
yet the cold was so intense that, although I was in robust health, and the thermometer 
stood above 90^, it was nearly two hours liefore it seemed that I had a natural drculation 
at the extremities. 

Respectfully, A. O. Joiras. 

* Imbedded in one of the Uiud lompm or islandu, thoro was a column (ulightly Inclined) of pure nu>d, 
which, by probing with a pointed iron rod, wm at first mistaken fbr the trunk of a tree. All the mt of 
the ii^UBd »8S pare alomtne. 
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List of American Fatents which issued from July 19M, to Augttst 9/A, 1853, {inclu- 
sive,) with Exemplifications by Chablxs M. Kkllxr, late Chief Examiner of 
Patents in the U. S, Patent Office. 

JULY 19. 

27. For an Improvement in Press Mould Candles; Samuel T. Barnes, Columbus, Ohio. 
Claim. — "What I claim is, the wick tube to guide and retain the wick in the centre 

of the candle, in combination with the wick, so arranged on a spool as to supply a con- 
tinuous wick, as the tallow is forced out to form the candle, snbstantiallj in the manner 
described." 

28. For an Improvement in Processes for obtaining Chromates; James C. Booth, Phi- 
ladelphia, Pennsylvania; patented in England, November 9th, 1852. 

• Claim. — ^''I do not desire to claim separately as my invention such portion of the pro- 
cess herein before described as I have stated to be similar to that now in use for manu- 
facturing chromate and bichromate of potash." '*But what I do desire to claim is, 1st, The 
redaction of chrome ore by the carbonaceous materials, as herein described, as a stage in 
the manufactureof chromate of potash. 2d, The art or process of manufacturing chromate 
and bichromate of potash from chromic iron ore, by means of the reduction of the oxide 
of iron and the removal of the reduced iron by the several substances and modes, substan* 
tially as are herein enumerated and set forth. 3d, The process of reduction and removal 
herein described, in connexion with the old process of reduction herein described, or in 
combination with any equivalent therefo'r." 

29. For an Improvement in Feathering Paddle Wheels for Steamers f Alexander H. 
Brown, Washington City, D. C; patented in England, March 5th, 1853. 

<*The advantages possessed by my paddle wheel, in addition to those possessed by other 
adjustable wheels, are, 1st, tbe paddles having the curved fonn have a mucii greater pro^ 
pelling power than an ordinary flat paddle, as the paddle acts upon the water like tbe curved 
foot of the duck." 

Claim. — ^*'What I claim is, the combination of the pinion, back cam, and steering drum* 
with the eccentric, for the purpose of adjusting the paddles and converting them into a 
powerful steering apparatus." "I also claim the combination of the curved paddle wilii 
any apparatus for adjusting and feathering the tame." 

80. For an Improvement in Mode of Driving Saws; Issac Brown, Baltimore, Md. 

Claim, — ^^*What I claim is, the mode herein described of applying the power of tha 
engine to the saw gate or frame, without being permanently connected therewith, so that 
tbe piston shall in a great measure be relieved from any lateral motion which the gate 
may have, which causes it to bind or cut in the cylinders, substantially as described." 

31. For an Improvement in Hanging Saws f Nathan T. Coffin, Knigbtstown, Indiana. 
Claim. — ^''What T claim is, the combination of the stirrup hung upon n knife edge, 

with the adjusting screws, for the purpose of regulating the rake of the saw in the manner 
described." 

32. For an Improvement in Lamps,* Charlet J. Conway, City of New York. 

"The objects of my invention are, first, to make tbe base of the lamp serve as a r^^ervoir 
for the burning fluid; secondly, to establish such a communication betwceen the reservoir 
and the wick chamber, that the latter may be supplied from the former at any moment, by 
simply changing the position of the lamp; and, thirdly, to prevent any danger of explosion 
when the fluid used is of an explosive nature, by keeping it constantly confined within per- 
manent and flame-tight limits." 

Claim. — '*I do not claim tbe peculiar property of small tubes, preventing the passaga 
of flame; neither do I claim the making the base of the lamp aerve as a reservoir for the 
fluid usc^; nor do I claim tbe construction by which no part is made movable, but the 
cap of the feeding tube." **But whiK I do claim is, that peculiar construction, by which 
two chambers or reservoirs are combined in the same lamp, one containing the wicks and 
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the fluid which latarates them, and the other fonning the reoeptede into which the fluid 
is poured, and the two chamber* communicating by meant of two pipes or tubes; the 
whole arrangeil and operating as described; by which means the wick chamber is filled, 
and may at any time l»e replenished from the larger reservoir by simply changing the 
position of the lamp from a vertical to a horizontal direction; and the larger reservoir 
may be suppled without bringing the can or fillers near the burners." 

33. For an Improvement in Spinning Jacfcs; John Jackson, Lawrence, Massachusetts. 
Claim. — ^**I do not claim stripping the bobbins preparatory to winding on; neither do 

I claim raising the "fornicr," by a horizontal screw, giving motion to an inclined plane be- 
neath it. But what I do claim is, the stop, in combination with the tappet on the gear, 
for the purpose of arresting the motion of the latter, at the instant the belt is shipped up- 
on the pulley, that the gear may be left in the precise position necessary for the perform- 
ance of another duty, the instant it is again set in motion, without being carried past this 
position by momentum and otherwise, when the brake is so arranged in connexion with 
the lever, or otherwise, that it shall be withdrawn by the mechanism which shifts the belt 
at the instant the gear is again set in motion; the operating the winding on mechanism, 
raising the stripping wire, and depressing the building wire, in the proper order, and then 
slipping the belt on the fast pulley at the close of these operations, by means of a single 
cogged gear, in combination with the tappet placed upon its side; the whole arranged and 
combined in the manner substantially as specified." 

34. For an Improvement in Eyes for Mill Stones f Edmund Munson, Utica, New York. 
"My invention consists in so constructing the eye of the stone, that the central cone 

supporting the runner shall be sustained by spiral wings extending from the cone to the 
innsr surface of the eye; these wings so constructed as to prevent choking and dogging; 
and causing a current of air to pass into the eye and between the stones, thus fiiciliuting 
the feeding of the grain and also supporting the stone." 

Claim, — "I do not claim a conical form of a portion of the eye, nor do I claim a metallic 
eye, for they have been previously used and arranged in a variety of ways." ''Bet what 
I claim is, the spiral wings, arranged in such nvanner as to perform the dooble office of 
feeding the grain and supporting the stone." 

85. For an Improvement in Machines for Ditehingt Ralph G. Pratt, CanaBdaigua, New 
York. 
Claim. — <*Wbat I claim is, the ditching machine, consisting of a beam and casing, or 
their equivalents, in one or more parts, with a cutting and scraping point, hung on the 
shafl of a revolving wheel, with shovels attached to the outer circle of the wheel, which 
self act by turning the wheel and forming a backet, in connexion with the casing, so as 
to carry up the earth to the inclined slides, the whole being operated and constructed sub> 
ttantially as herein described." 

36. For an Improvement in Lining for Fire Proof Safes f John Parrel, Philadelphia^ 

Pennsylvania. 

''The nature of my invention consists in the introduction of flour, grain, or other vege* 
table substances into the space which in such safes is usually filled with non-conducting 
materials. I have found it useful to combine with them lime, OMneat, or other nmtlar 
and well known materials, usually employed to give a set and hardened character." 

Claim. — "What I claim is, the application and use of fiour^ grain, maize, starch, or 
other vegetable substance of a like nature, either alone or in combination with lime, ce- 
ment, or similar substances, in the construction of fire proof chests or safes, substantially 
as described." 

37. F^ an Improvement in Gripes for Holding Leather; Bradford Rowe, Albany, 

New York. 
Claim. — "I claim the construction of a gripe composed of a key, turning within a 
socket or chamber, the key being a solid cylinder, with a portion of iu surface cut away 
in two faces parallel with its axis, and at an angle with each other, one face being 
grooved lengthwise, and the chamber' being a hollow cylinder, with a portion of its space 
filled up parallel with its axis, and having a longitudinal slit through it for nearly lU 
whole length, corresponding with the cut away part of the key, so that when the key is in 
the chamber, a strap of leather or other material can pass through the chamber and under 
the key, as described." 
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3S. For an Improvement in Grain Winnower$/ George B. Salmon, Elmira, New York; - 
ante-dated, July 6th; 1853. 

'*The natare of my invention consists in cleaning and separating grain by means of a 
blast spout screen 'and troughs, arranged in a manner which will be hereafter described, 
by which the grain is perfectly separated from the improper substances which are usually 
mixed with it previous to being separated, and the grain, as well as the different sorts of 
improper substances, conveyed to separate places, and kept distinct or separate from each 
other." 

Claim* — **I do not claim the blast head, or the blast spout b, separately; neither do I 
claim the screen y, nor the trough and spouts mm, separately.*' **But what I do claim is, 
1st, The expansion of the upper part of the blast spout b, into the circular irregular en- 
larged head, with an opening or mouth at the lower extremity, partly covered with the sieve 
s, for the purpose of allowing the force of the blast to be exhausted, the screenings im- 
mediately falling through the opening or mouth of the head while the blast and dust es- 
cape through the screen x, the blast being governed by a slide, substantially as fully set 
forth and described. 2d, I claim the arrangement and construction of the graduated sieve (a 
6,) of unequal fineness, the portion a, being protected from the action of the fan blast, so 
that the small substances, such as cockle, &c., passing through and falling on the bottom 
board of the sieve a, passes off* at the trough and spouts mm; and when the grain arrives 
at the coarser part of the sieve A, it passes through and is acted upon by the fan blast, 
while larger substances than wheat pass over the end of the sieve A, and fall on the floor, 
substantially as set forth." 

89. For an Improvement in Ovens j Ephraim Tread well, City of New York. 

Claim* — ^*What I claim is, the use of a perpetual oven, having side doors in it, for 
charging and discharging it, at intermediate points between the ends of the oven, in com- 
bination with the upper and lower independent besting flues and furnaces, for directing 
the entire heat from one set of furnaces through flues on the upper side of the article to be 
baked, and the entire heat from the other independent set of furnaces through flues on the 
under side of the article to be baked, substantially as set forth." 

40. For an Improvement in Comprenersfor Flyerdi William H. Thompson and Rich- 

ard H. Plummer, Biddeford, Maine. 
Claim. — *'We claim the combination of the guard rib 6, with the hole a, and tlie pas- 
sage h, and the opening </, substantially in manner and for the purposes as specified."- 

41. For an Improvement in Spike Machines! Philip P. Trayser, Baltimore, Maryland. 
Claim. — '* What I claim is, the combination with the knife which severs the blank from 

the rod, of two stumps, either or both moving, whereby while one blank is being headed 
and pointed in the dies, the end of the rod for the next blank is cut off and bent preparatory 
to forming a head, substantially as described. I also claim the method of heating spikes by 
bending the end of the rod, preparatory to upsetting, before placing it in contact with the 
heading dies, instead of giving it the preparatory bending while in contact with the dies, 
and therefore heats them less, while at the same time it is not detained longer than usual 
out of the dies, so that by this method the dies are better protected from excessive heating, 
the rod from cooling, and the whole operation expedited and improved, substantially as 
set forth." 

43. For an Improvement in Mounting Spirit Levels,' Sylvester I. Sherman, City of 
New York. 
C/bim.— '*What I claim is, the spring catch for holding the level in place upon the 
square or ruler, in combination with the bearers, the latter being so formed with respect 
to the level, that when they are placed upon a horizontal line, the bubble will be in the 
middle of the glass, and thus a horizontal or a vertical line may be ascertained from a 
ruler, or from a square, when said level is attached, substantially as set forth." 

43. For an Improvement in the Manufacture of Wigs; Thomas C Welldon, Hartford, 
Connecticut. 

''The nature of my invention consists in the method of fastening and attaching the hair 
with a gluten to the frame work, body, or network, of wigs, toupees, bands, braids, curls, 
&«., or any other kind of hair-work, now in use or that may be in use hereafter." 

Claims — **What I claim is, the method of ftatening and attaching the hair to wiga, 
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t<Nipeefl, or any other kind of hAor work, by means of any kind of gluttnons tubttattoe,8iib- 
Btantially in the manner and for the purpose substantially as deabiibed." 

44. For an Improvement in (he Preparation of Bristles for Bruthesf Charles Williamt, 

Philadelphia, Pennsylvania. 

"The nature of my invention consists in the mode of preparing^ the bristles by the ap- 
plication of heat (by steam or otherwise) to the roots of the bristles." 

Claim. — **What I claim as new in the manufacture of that class of brushes known as 
<*drove work," is preparing the bristles by application of heat to the roots, substantially in 
the manner and for the purpose which I have sot forth." 

45. For an Improvement in Gutta Pereka Stereotype Composiiionsf I^eonardo West- 

brook, City of New York. 
Claim, — ^What I claim as my invention and improvement, on the patent of JosiaH 
Warren, dated April 25th, 1846, is, Ist, The compound herein deseribed of shellac, plum- 
bago or graphite, asphaltum, and gutta percha, treated by sulphate of copper and water, 
in the manner described, as a substitute for type metal." 

46. For an Improvement in Air Engines; Austin O. Willcox, Philadelphia, Penn. 
Claim. — ^**Having thus fully described my improved caloric air engine, what I claim is, 

the interchanging circulators, situated within, and occupying one half of the capacity of 
each heat reversing vessel, and so arranged as to alternately transfer the air or other 
fluid to the heating and cooling divisions of said vessels; in the same movement to cause 
the air to pass through renovating plates, or their equivalent, whether placed within 
the circulators and transmitting the air, or placed without the circulators and the air 
forced through them, substantially as herein described. I also claim, placing an inwardly . 
pressing packing, in the open end of each working cylinder, and in combination there- 
with, the construction of the working piston (being of the requisite length) of a little 
less diameter than the interior of the cylinders; whereby the friction surface is confined 
to the periphery of the piston, in order to sufficiently exclude its lubricating fluid from tbe 
contact of the hot air within the cylinders, substantially in the manner herein set forth." 
"I also claim the barrel and stationary hollow piston, with its supply tube, aperturs, 
and valves, in combination with the working piston and its valves, for the purpose of 
supplying air or other fluid to the cylinders, when desired, substantially as herein de- 
scribed." 

47. For an Improvement in Paper Cutting Machines,' Frederick Hesse, Assignor to H. 

J. Oerter, Bethlehem, Pennsylvania. 

"The nature of my invention consists in having an adjustable knife or cutter, placed 
within a sliding stock, and so arranged, that said knife or cutter may be regulated to cot 
the required depth, by merely turning the handles by which the sliding stock is moved up- 
on the bed." 

Claim. — ^"I do not claim a stock provided with a knife or cutter working on a bed piece, 
irrespective of the employment and arrangement of the rack bar and pinion, as that has 
been previously used." "But what I claim is, cutting paper, pasteboard, or other articles, 
by means of a knife or cutter, attached to a rack bar, which mashes into a pinion, said 
pinion being hung or attached to a spindle or shaft, to the ends of which the handles 
of the sliding stock are secured; the above parts being attached to the sliding stock, by 
which device the knife or cutter may be elevated or depressed, as desired by the operator, 
while working the sliding stock upon the bed piece, as set forth." 

JULT 26. 

48. For an Improvement in Shower Bath Tables; Cyrus C. Bisbee, Rochester, N. T. 
"My improvements consist in the construction and arrangement of a shower bath, in 

such a manner that, when not in actual use as a bath, it may be converted into a table, 
adapted to th« common uses of such en article of furniture." 

Claim. — **What I claim is, the combination of the upper and lower tray, substantially 
as herein described, so that they shall simultaneously recede from each other to elevate 
the water and set up the bath, and approach each other to pack away the bath and con- 
vert the apparatus into a table." 

49. For an Improvement in Rotary Steam Engines; Richard C. Bristol, Chicago, III. 
Claim* — ^**What I claim is, the combination and arrangement of the oatward radiating 

pistons, or their equivalents, with the sliders, steam-ways or passages, and abutments, in 
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Mich umnner that the tUden are free from lateral irielioo by pfeseure ef the propelUng 
medium in paesiDg the abatments, and are worked outwards and kept up to their bearing 
by the pistons, substantially as specified, whereby promptness and certainty is insured in 
the outward action of the sliders, counteracting pressure to their inward radiation remov- 
ed, and a tight but free action of the sliders through their entire travel produced, essen- 
tially aa set fiirtb." 

50. For an JmprovemerU in Ploughs,' Wm. V. Burton, Orange, Ohio. 

Clatm. — <*What I claim is, 1st, the manner of securing the points of the land side, 
land cutter, and counter side, by the lock couplings or joint, formed in the mortise by the 
curvature of the tenons, as herein set forth. 2d, The plough point, and a reversible land 
aide piece, in the manner specified, whereby the land side piece and point are made re- 
-ventble." 

51. For an Improvement in Mills for Grinding Apples and other Substances; F. B. 

Hunt, Westfield, Indiana. 
Claim 4 — ^*I do not claim the employment of the endless belts, irrespective of their ar- 
rangement, as they have been long used; neither do I claim the cutters nor cylinder press 
separately; but what I claim is, Ist, the employment or use of the endless l)eits, arranged 
as described, viz: the upper belt, having an adjustable roller, which, upon being elevated 
or depressed, causes the belts at the discharge ends to be brought nearer together, or sepa- 
rated further apart, thus allowing the belts to be adjusted, to feed or convey to the cutter 
all the different articles or substances which at present require each a separate and distinct 
machine. 2d, I claim, in combination with the two endless belts arranged as described, 
one or more cutters or cutting cylinders; said cylinders being placed loosely on their axes, 
and secured by set screws, as herein described, by which several forms of cutters may be 
used, according to the work required to be performed.'* 

52. For an Improvemen t in Processes far Making Glue,- David A. James, Cincinnati, 

Ohio. 
Claim. — ''1st, The method substantially as described, of preservation and conversion 
into glue, of the tanners' scraps, dec, by open piling successive layers of scrap, coated by 
cream of lime, (in place of the lime steeping heretofore resorted to,) followed by the appli- 
cation of sulphuric or other suitable acid, which, combining with the lime, prevents the 
deleterious action on the glue, and supersedes the necessity of the atmospheric exposure 
now resorted to. 2d, The combination with the said previous treatment, the process 
substantially as described, of making glue by means of the combination of direct and in- 
direct steam, acting in concert, or separately, according to the stage of the process, and 
the relative heat and moisture required, avoiding on the one hand, the injurious scorch- 
ing effects of the open furnace, and on the other hand, the serious inconvenience of undue 
dilution by the open steam jet.*' 

63. For an Improvement in Lamps; Owen Redmond, Rochester, New York. 
Claim* — ^"What I claim is, resting the oil fountain for lamps upon a spring or springs^ 

ao constructed as to retain the surfiice of the oil in the fountain constantly at a nearly 
uniform height; and this I claim, whether used with or without a float, as above described 
and set forth.** 

64. For an Improvement in Seed Planters; Milton Satterlie, Louisa, Illinois. 
Claim. — ^^What I claim is, the arrangement of the drill and covering wheels, or their 

eifuivalents, on flexible axles, so that the said wheels, or their substitute, will rise and fall 
to accommodate themselves to undulating ground, whereby the grain in all the furrows 
is planted at an egual depth and equally covered, substantial^ as specified." 

65. For an Improvement in Railroad Car Seats; Wm. M. Warren, Watertown, Conn. 
"The nature of my invention consists in attaching the hinged back to the stationary 

back, in such a manner that the seat will be inclined as the hinged back is raised and 
brought to a horizontal position, when the hinged back is depressed and placed against 
the stationary back." 

Claim* — ^*'I do not claim a rotating seat, for they have been previonsly used; but what 
I claim ii, attaching the hinged or adjustable back to the stationary back, by means of the 
hinges, b 6, and having a jointed or hinged metal strip, a, secured to the adjustable back, 
and to the cross-piece; the hinge er joint, d, of the metal strip being above the line of the 
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hinges, b b/ by which •nangement the eeet » indtned, or brought to a horitontal po- 
rition, as the ailjasiable back is raised or depressed, as shown and described/' 

56. For an Improvement in Bran Diutera,- Ezra R. Benton, Cleveland, Ohio. 

Claim, — "I am aware that in a bran duster,' patented February 27tb, 1849, a fan with 
oblique wings is employed at the top of the machine for producing a draft of air into the 
same, and a fan with wings parallel with the axis of the cylinder is employed at the bot^ 
torn of the machine, for sweeping the bran from the bottom of the machine into a lateial 
opening in the side of the same; and therefore, I wish it to be understood that I do not 
claim the said arrangement and character of fans in a bran duster, as in my ioTentioii; 
but what I do claim is, the combination of the two inwardly acting drafts of air of diffiEr- 
ent degrees of strength, produced by the oblique fans when their forces are proportioned 
in such a manner that the upper blast will feed the bran into the machine and drive the 
flour through the sieve, while the lower current only counteracts the downward pressure 
of the upper blast, so as to prevent any flour from falling to and being discharged with 
the bran at the aperture in the bottom of the duster, substantially as described." 

67. For an Improvement in Com Planters; Jacob H. Carothers, Davidsburgh, Penna. 
Claim. — "What I claim is, the method of stopping the seeding apparatus by grappling 

the periphery of the driving wheel, in the manner herein described." 

68. For an Improvement in Bee Hives; Sylvester Davie, Claremont, New Hampshire. 
Claim. — "What I claim is, the manner of constructing the float, viz: of two parallel 

series of slightly separated thin slats, placed one directly over the other, and separated by 
two or three cross slats, and supported by similar cross slats beneath the whole, for the 
purpose of allowing the bees to feed without being liable to be mixed in the food beneath.** 

59. For an Improvement in the Beaters of Smut Machines; Ziba Durkee, Alden, N. Y. 
Claim, — "I am aware that the concave in smut machines has been made of wire net- 
ting, but as this remains stationary, it does not become so much worn by use, nor does it 
perform so active a part in the beating and scouring of the grain as the revolving cylinder; 
this I do not claim; neither do I claim a revolving wire cloth cylinder; but what I do 
claim is, the covering of the revolving cylinder, wings, or beaters of smut machines with 
wire netting or cloth, for the purpose of providing an uneven but smooth beating or rub- 
bing surface, and at the same time give great durability to the said parts, substantially as 
described." 

60. For an Improvement in Omnibus Lanterns; F. O. Deschamps, Philadelphia, Pa. 
Claim, — "What I claim is, constructing the case of the lamp in the manner substan- 
tially as described, viz: the lower part of the case being constructed of glass, and the upper 
part of metal, having a lens inserted in it, by which construction the lamp, when placed 
as herein shown, is made to illuminate the interior of the omnibus, or stage, and also to 
afford light on the top or roof of the omnibus or stage, to enable the driver to see distinctly 
what money or ticket he may receive, and to £icilitate him in giving change.'* 

61. For an Improvement in Covering the Backs of Books; John A. Elder, Weatbrook, 

Maine. 
Claim. — <*What I claim is, Ist, hanging the frame carrying the pressure roller upon, 
and eccentrically to the centre of motion of the arms, so that the centre of motion of the 
frame can be raised at pleasure, in the manner and for the purposes described. 8d, Hie 
combination of the wedge and bars, when connected with the jaws of the clamps, as de- 
scribed, for the purpose of keeping the centre of the book, whatever its thickness, Tertical 
with the bearings of the swinging frame, as described and set forth.*' 

62. For an Improvement in Dyeing Yam PartuColored; Daniel B. Hinman, Phila- 

delphia, Pennsylvania. 
Claim. — <*What I claim is, the employment of series of separate and adjustable or 
changeable bars, one ahove the other, in an adjustable press, and pressing between their 
faces the parts of the yam not intended to be dyed, while the liquor is in contact with 
and dyes the parts of the yarn between the sides of the bars, substantially as described.** 

63. For an Improved Plotting Theodolite; Levi Pitman, Tom*s Brook, Virginia. 
Claim. — ^^'What I claim is, Ist, the adjusting index, or its equivalent, in combination 

with the graduated scale upon the traversing ruler, and the horizontal dial, substantiaily 
as described. I do not claim a rotating drafting board turning upon a fixed centre pin in 
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a inrotnictinff arch, with a traversing ruler working upon two gradaated parallel guide 
strips, such as have been used heretofore; but what I do claim is, a dial, such as is herein 
described, fixed upon a staff or socket, in combination with the revolving frame, (turning 
under said dial on the socket,) and carrying the traversing ruler, and a suitable sight vane, 
eonstructed and operating as described." 

64. For an Improvement in Straining Saws by Compressed Air; Jackson A. Rapp 
and Edward 8. Wright, Buffalo, New York. 

**The nature of our invention consists in the application of compressed air, so applied 
to piston heads working in cylinders at each end of the saw, and to which heads the saw 
is connected by its ends by rods, as that the tendency of the compressed air to push or 
pull apart the piston heads, shall be exerted to the straining of the saw, and thus keep it 
perfectly strained without the use of a gate or saw frame.*' 

Claim, — ^What we claim is, the application of compressed air to the straining cylin- 
ders of saws, when said cylinders are so connected with each other that the compressed 
air shall alternately pass from one cylinder to the other, during the reciprocating action 
of the saw, and combined with the air pump and pressure valve, for the purpose of regu- 
lating and maintaining the intensity of the steam on the saw, substantially in the manner 
described." 

66. For an Improvement in Dyeing Compounds,- Frederick G. Vettercke, City of New 
York- 

Claim* — <*What I claim is, the making of the kali compound, substantially as herein 
set forth, as a basis for a blue dye." 

66. For an Improvement in Preserving India Rttbher in the Liquid State; Henry 
Lee Norris, Assignor to Samuel T. Armstrong, City of New York; patented in Eng- 
land, February 24, 1853, and in France, March 13, 1863. 
'■The nature of my invention consists in treating the milk or juice drawn from the 
caoutchouc, or india rubber tree, so as to form a compound which remains liquid, and ia 
prevented from fermentation, addulation, coagulation, or becoming putrid, and which can 
therefore be transported to remote places without decomposition or deterioration; and also, 
in so treating this composition as to produce therefrom a new and useful article of manu- 
facture." 

Claim. — ^<<What I claim is, the compound, consisting of the native juice of the caoutchouc, 
with aqua ammonia, or the equivalent thereof, substantially as herein set forth, when said 
ammonia, or its equivalent, is mixed with said juice of the caoutchouc in a liquid state, by 
means of which the juice above named is preserved for a great length of time, and can 
be manufiietured at less expense than the india rubber of commerce, which is mixed with 
other foreign substances. And I also claim the solid elastic article when manufactured 
from the said composition of matter, as above described." 
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1. For an Improvement in the Process of Flouring; David P. Bonnell, Tecnmseh, 
MicUfaii; patented August 14, 1649; re*issued July 5, 1863. 
Claim^'-^WhaA I claim is, the process of grinding the offal of grain immediately after 
it has passed horn the bolts, contemporaneous with the first flouring, aad by the continu- 
ous operation of jnacfainery adapted to said process, substantisUy as set fixth, for the pur- 
pose of increasing the quantity and improving the quality of the superfine, or other flour." 

8« For an Improvement in Composition for Stereotype Plates; Leonaido Westbrook, 
City of New York, Assignee of Josish Warren, Posey, Indiana; patented April 25, 
1846; re-issued July 26, 1853. 

Claim. — *<What I claim is, 1st, The mixture (herein described) of shellac, tar, and sand, 
as a substitute for type metal. 2d, The use of shellac as a basis to form a substitute for typo 
metal, when it be mixed with the substances I have mentioned, or with other substances 
of a similar nature. 3d, The use of clay mixed with sand in various proportions; also, 
with gum arable, beeswax, stearine tallow and oil, as before described, for the purpose of 
engraving or forming matrices or moulds, in which to make casts for typographical pur- 
poses, of the maierial and in the manner substantially set forth. 4th, The use of clay as 
a basis from which to form matrices or moulds, as aforesaid, whether it be mixed with the 
materials I have mentioned, or whether other substances be used instead of them, but sub- 
stantially of the same nature. 6th, I claim, in combination with the employment of plastic 
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material for stereotyping, tbe emplojment of the bearere, In the manner deeeribed, §&t tte 
purpose of obtaining casta exactly level and of type height." 

DssioHS Fom JuLT, 1853. 

1. For a Waffle Bo^; Nathaniel Waterman, Boston, Massachusetts, July 6. 

Claim, — ^**I claim the design for the waffle plate, or mould, substantially as exhibited 
iA the drawings." 

2. For a Cwh Stove; Samuel Pierce and James J. DuUey, Assignors to Johnson, Cox, 

& Fuller, Troy, New York, July 12. 
Claim* — **We claim the ornamental design and configuration of cook stove plates, such 
as described and represented." 

3. For a Cooking^ Stove; John Mason, Assignor to Hight Street Furnace Company, 

Providence, Rhode Island, July 19. 
Claim, — **The new design, consisting of the flower work and ornamental figures com- 
posed of raised leaves and spear heads, described and represented, for the front, side, and 
back plates of a cooking stove." 

4. For a Cooking Stove; Johnson, Cox & Fuller, Assignees of James J. DuUey, Troy, 

New York, July 19. 
Claim, — "I claim the ornamental design and configuration of cook stove, such as de- 
scribed and represented." 

5. For a Sewing Bird; Julius E. Merriman, Meriden, Connecticut, July 26. 

Claim. — "I claim the design and configuration of the sewing bird at rest, as described 
and represented." 

6. For a Parlor Stove; Elihu Smith, Albany, New Yoi^, July 26. 

Claim. — **! claim the combination and arrangement of ornamental figures and fimns 
represented." 

7. For a Stove; Hosea H. Huntley, Assignor to Daniel F. Goodhue, Cincinnati, Ohio, 

July 26. 
Claim, — ^''I claim the combination and arrangement of the ornamental forms and con- 
figurations represented, formtng an ornamental design for a stove, as described." 

8. For a Cooking Stove; Uosea H. Huntley, Assignor to Daniel F. Goodhue, Cincin- 

nati, Ohio, July 26. 
Claim, — *'What I claim is, the combination and arrangement of the ornamental fibrins 
and configurations of a cooking stove, as described." 

9. For a Cooking Stove; Thos. Barry, City of New York, Assignor to North, Chaae dt 

North, Philadelphia, Pennsylvania, July 26. 

Claim. — ''What I claim is, the design and configuration of the mouldings and orna- 
mental work, as herein described." 

10. For a Cooking Range; Reuben H. N. Bates, Providence, Rhode Island, Assignor to 

North, Chase dt North, Philadelphia, Pennsylvania, July 26. 
Claim, — ^<*What I claim is, the design and configuration of the moulding and oraa- 
omental work, as herein described." 



AUGUST 2. 

1. For an Improvement in Reed Musical Instruments; James A. Bazin, Canton, Mass. 
Claim, — "What I claim in the construction of organs, reed, and other similar inatni- 
ments of music, is, 1st, Flatting the thirds, sixths, and sevenths of the scale, by means of 
the regulating cylinder, constructed as described, or by any other analogous contrivance, 
in the manner and for the purpose substantially as set forth. 2d, The valve constructed 
as described of the two parts s and o, with the springs u and v, or their equivalent*, in 
combination with the perforated plate, for the purpose of sounding the note flat or shaip, 
as set forth. 8d, The combination and arrangement of the sliding bar, the buttons, the beftt 
wires, by which means the key board may be locked and moved in either direction by oae 
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luind, in the manner set foitk* 4th, The uae of two or more wind chests in the same inetm- 
meat, for the purpose of providing a separate supply of air for the bass and treble notes, as 
herein set foith. 6th, The peculiar arrangement of the bellows and wind chesUi; the latter 
being placed below the former, and communicating with the reed box, by means of flexible 
passages passing np through the bellows, as described; which arrangement of parts enables 
me to make use of two wind chests, in the manner and for the purpose set forth. 6th, 
Hanging the pedal with a movable fulcrum, to prevent friction upon the foot, end to en- 
able it to be operated with more ease and convenience, as set forth. 7th, The construction 
and arrangement of the air passages above and below the reed, as described, for the purpose 
of admitting the air, and permitting it to escape at the but end of the reed, as set forth. 
8th, The preseer bar, so constructed and arranged as to keep down the rear portion of all 
the valves, while their front portion is left free to be operated by their keys, thereby modify- 
ing the tone of all the notes of the instrument, as set forth." 

3. For an Improvement in Seed Fianiers; George W. Brown, Tylerville, Illinois; ante- 
dated February 2, 1853. 

Claim, — ^<*What I claim is, 1st, The oscillating horizontal wheels, or distributors, in 
the bottom of the hoppers, having slots and boles of various sizes, in combination with 
the stationary caps and pins, for the discharge of different kinds and quantities of seeds, as 
set forth. 2d, The arrangement of the covering rollers, mounted as described, and perform- 
ing the purpose of covering the seed, elevating the cutters in turning around, and also in 
adjusting them to different depths, as set forth.'' 

3. For an Improvement in Seed Planters,' Lebbeus Caswell, Harrison, Maine. 
Claims — **What I claim is, placing the axle of the gauge wheels on a fulcrum in an 

adjustable slide, as above described, so as to plant at any desired and at the same time a 
uniform depth, as above set forth.'' 

4. For Apparatus to Regulate the Supply of Water to Steam Boilers/ Samuel R. Clime, 

District of Spring Garden, Peimsylvania. 
Claim. — ^^*What I claim are, the water chambers, as described, and the contrivance and 
machinery by which their action is aided and facilitated. 

5. For an Improvement in Abdominal Supporters/ A. 6. Conant, Geneva, Wisconsin. 
Claim* — **What I claim is, constructing it with two encompassing springs, attached 

Tespectively at their centres to the front and hind pads, (the hind spring being slightly curved 
upwards in the middle, and the front spring correspondingly curved downward, and both 
springs straight on their flat sides, as described;) and uniting said springs at their adjacent 
ends with straps of adjustable lengths, whereby its pressure may be varied at pleasure, and 
the same supporter worn by persons of different sizes, substantially as set forth." 

6. For an Improvement in Railroad Car Wheels/ Thomas J. Eddy, Watcrford, New 

York. 
Claim. — ^<* What I claim is, a cast iron ear wheel, made in one piece, in which one end 
of the hub is united to the rim by means of a disk, and the other by means of a series of 
spokes, substantially as set forth." 

7. For an Improvement in a Paper Ruling Machine/ C. 8. Boynton, City of New York. 
Claim. — "I do not claim the endless apron, nor any particular manner of operating 

it, for they are now emplo3red in ruling machines. But what I claim is, 1st, The employ- 
ment or use of the guides, by which the paper may be properly adjusted upon the apron 
and fed underneath the pens. 2d, The guides or stops attached to the selvedge of the 
endless apron, for the purpose of elevating the pens from the paper at required distances, 
according as the guides or stops are adjusted upon the apron, and thereby causing the 
paper to be ruled in lines of the desired length, and having the requisite spaces between 
them, as described." 

8. For an Improvement in Submarine Tunnels/ Joseph R. Miller, Jersey City, New 

Jersey. 
Claim. — '*What I claim is, constrocting submarine avenues, by casting them in short 
manageable sections, sinking each successively to its place, and uniting their ends suc- 
cessively by means of flanches, bolts, and packing, substantially as described, when these 
are combined with a lip or lips with the end of each section, to ensure the bolt holes and 
other corresponding parts to come and rest opposite to each other, as each succeeding 
section is sunk to its place, and when the structure is made to rest upon a graded bot- 
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torn, as the work prograsiet, and is held thereto, by superincnmbent weight, when con- 
pleted. I do not claim any one or any number of the elements above specified, except in 
combination with all the others; nor when used for any other purpose than that spedfied.** 

9. For an Improvement in Temples for Looms f Joseph A. Scholfield, Westerly, R. L 
Claim 4 — ^^< What I claim is, the application of a stationary spur plate to the temple, with 

the pins in said plate inclined at an angle to the breast beam, so as to allow the cloth to 
be drawn over the tops of said pins, as the lay beats up, and from their inclination prevent- 
ing the cloth from receding during the backward motion of the lay, in the manner and 
for the purpose described/' 

10. For an Improvement in the Construction of Steam Boilers; John M. Reeder, 

Memphis, Tennessee. 
Claim, — ** What I claim is, the application to steam boilers, of a stem, valves, and the 
' mode of their operation, which will at any given presssure allow the water in the boilen 
to pass freely on the fire under them, thereby retaining the steam, and prevent explosion, 
as described." 

11. For an Improvement in Machines for Making Spikes,- John R. Richardson, James 

Waterman, and Ebenezer Wilder, New Castle, Pennsylvania. 
Claim. — "We do not claim any peculiarity of the jaws, nor the manner in which the 
movable jaw is operated; for theee are well known devices, and have been previously em- 
ployed; but what we claim b. 1st, The manner of forming the point of the spike, sub- 
stantially as herein shown and described, viz: by means of the combination of the wide 
dies resting on the disks of the rollers, and the pointing rollers, arranged and operating 
substantially as set forth. 2d, We claim slightly withdrawing the header, after the head 
is completed, for the purpose of relieving the jaws from its pressure, before they begin to 
open, and holding it in that position, with the spike head therein, until the jaws are opened 
and the movable jaw and die are nearly or quite withdrawn from the spike, then with- 
drawing the header to its farthest position from the dies, allowing the spike to fall; thus 
causing the header to perform the duty of a clearer, substantially as described. 3d, We 
claim the combination of the cutting guide loop, the cutter, and the holder, as constracted, 
, and operating with the movable jaw and movable die, for the purpose of cutting off the 
blank at sufficient distance from the ends of the dies, to leave material for the head, and 
cai^rying it over to the stationary jaw, at the same operation, substantially as described. 
4th» We also clsim attaching the gauge firmly to the carriage of the pointing rollers, so 
that it will be withdrawn as the point is drawn out by the rollers, and returned to its 
position when the pointers are withdrawn, without any other mechanism to actuate it, 
as described." 

12. For an Improvement in Atmospheric Telegraph and Railway,- IthielS. Richardson, 
Boston, Massachusetts; patented in England, December 7, 1 852. 

Claim. — "What I claim is, Ist, The check plate, consisting of three pieces; two being 
stationary, and the third or middle one revolving between them, air tight, constructed as 
described, or in any manner substantially the same, and for the purpose set furtb. 2d, The 
turn table, constructed as described, of the ring w, and its station box, in combination 
with the rings t and v, or their equivalents, as herein set forth. 3d, The method of an- 
nouncing the arrival of the plunger, by means of the compression of the air within the 
cylinder, at the instant of the arrival of the plunger, operating through the orifice in the 
cylinder, the valve g, and the hammer t, as described, or in any other manner substantially 
equivalent thereto; the compressed air being the agent. 4th, And lastly, I claim the com- 
bination of the pendant lever x', with the valve/', and springe/, or analogous devices, by 
which means the valve is drawn up to its seat, when no longer kept open, by the preeauie 
4>f the atmosphere, and firmly locked in that position, until the lever is again tripped, by 
the passing plunger or load." 

13. For an Improvement in Printing Presses; Stephen P. Ruggles, Boston, MasMchn- 
setts; ante-dated February 2, 1853. 

Ci!atm/— '* What I claim is, the combination of the adjustable gauge with the diverging 
f prings, for catching and guiding the edge of the sheet when it is sliding to its positioA, 
substantially as described.*' 
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14. For an Improved Mode of Indicating the Heigh/ of Water in Steam Boikres Natjhan 
ThompBon, Jr^ Willitmsbiirgb, New York. 
Claim.'-^l wish it to be difltinctly ondentood, that I do not claim either floati, or 
▼altca, or chamben, or levert , as of my invention, knowing that they are well known and 
common property; neither do I claim the combination of a float within a boiler, with in- 
dicators or alarms, in the general. But what I do claim is, the method substantially as 
herein described, of slowing and stopping the main engine, by means of a float, or its 
eqaivaient, which is goTemed, in its position, by the height of the water in the boiler; 
whereby I am enabled to famish a reliable "and not to be disregarded intimation of the 
level of the water in the boiler. Secondly, I claim a hook and pin, or their equivalents, in 
combination with a boiler float, whereby said float is prevented from acting during ordh> 
nary fluctuations of the water level, substantially in the manner and for the purposes 
herein specified." 

16. For an Improvement in Machinery for Making Railroad Chairs; William Van 
Anden, Poughkeepsie, New York. 
Claim. — ^^What I claim is, 1st, The combination of rollers with adjustable shear stocks 
lor cutting and shaping the lips of wrought iron railroad chairs, substantially as set forth; 
and their combination with the dies for that purpose. I also claim the use of a movable drop 
upper half or female die, in combination with a stock, substanfially as set forth, and their 
combination with the discharging apparatus, operated substantially as set forth. I also 
claim the use of adjustable and removable benders, in bender stocks, in combination with 
the levers and cams, on the main shaft, for operating the same, in an oblique and downward 
direction, and their combination with the dies and cutters, for making wrought iron rail* 
road chairs." 

1 6. For an Improved Mode of Obviating the Danger from Steam Boiler ExploaionSf 
Stephen Waterman, Wiliiamsburgh, New Yoi^ 

Claim, — **i do not confine myself to placing the cold water reservoir on the top of tho 
safety chamber, as it may be placed in other positions; and instead of communicating with 
the safety chamber, may communicate with the steam space of the boiler. Nor do I con- 
fine myself to the particular mechanical means, by which the tearing apart of the safety 
plato is made to open the communications between the water reservoir and the boiler and 
safety chamber. But what I claim is, the combination with the safety chamber and safety 
plate of a cold water reservoir, which has means of communication at the lower part 
with the safety chamber or steam space in the boiler, and at the upper part with the sttem 
space in the boiler; which said means of communication are closed when the boiler is in 
proper operation, by cocks, or their equivaiente, which are caused to open by the tearing 
apart of the safety plate, in any manner substantially as described, for producing theeflOsct 
herein fully set forth." 

17. For an Improved Arrangement of Pipes for Hot Blast Furnaces,' Jesse Young, 

Franklin Furnace, Ohio. 
Claim, — ^''What I claim is, the arrangement of a series of angular, horizontal pipes, 
short vertical connecting pipes, which also serve as supporte or pedestal, and a hollow base, 
through which the cold air passes into the pipes, and upon which hollow base the pipes 
rest, by which arrangement the air is made to pass slowly through the pipes and base, and 
is eiposed a suflkient length of time to the action of the heat to become heated with a 
small expenditure of fuel." 

18. For an Improvement in Hot Air Engines; Austin O. Willcoz, Philadelphia, Penn- 

sylvania. 

Claim, — **I do not claim the use of renovating disks, outeide of the working cylinder, 
either when alternately traveling through the heated and cold air, or when stationary, and 
alternately transmitting heated and cold air, as 1 am aware such have been before used. 
But what I do claim is, placing the economising disks within or attaching them to the 
driving piston itself, whereby I am enabled to eflCect the complete rarefaction of the heated 
air, while the piston is descending, and before the cold air is again let into the cylinder, 
substantially in the manner and for the purposes herein described. I also claim enclosing 
the exhaust end of each single acting working cylinder, with an air-tight head, when com- 
bined with a self-acting valve, which opens from said exhaust end of the cylinder into 
the eduction pipe, iu order to exclude the external atmosphere; and also for the double 
purpose of enabling any degree of raiefaction to take place within the exhaust end of the 

16* 
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cylinder, without the retarn of air from the reeervoir, and to allow the spent air, fiBally, 
to escape to said reservoir, substantially as herein set forth. I also claim enclosing each 
Working cylinder within a jacket, (of any suitable material,) regularly increasiDg in thkk' 
ing, from the bottom to the top, in such a manner, that when it is surrounded by water, or 
other fluid, the temperature of the working cylinder will be kept reduced to a proper and 
nearly uniform degree, (without much waste of heat,) so as not to injure the iubncattng 
fluid inside; whereby I am enabled to apply the heat of the furnace immediately under 
said cylinder, thus obviating the use of an expansion heater, substantially as herein de* 
scribed." 

19. For an Improvement in the Manufacture of Paper Stuff,- Jean Theodore Coupler 
and Marie Amedee Charles Mellier, Paris, France; patented in France, May 7, 1851. 

Claim. — **We do not claim as our invention, the use of alkalies in the treatment of 
vegetable fibre for the preparation of paper pulp; nor do we claim the individual parts of 
the apparatus employed in oar process; but what we do claim is, 1st, the process herein 
described, of reducing straw and other similar vegetable matters into pulp for making 
paper, said process consisting in applying and circulating the solution of the hydrate of 
soda or potash, in the manner above mentioned, and at or about the strength indicated, in 
combination with the apparatus, substantially as described, by which means we are en- 
abled to effect the reduction of a very large amount of pulp, with a comparatively small 
quantity of liquor, and preserve, also, the requisite strength in the liquor, and also obtain 
facility for its evaporation. We do not claim the use of hypochlorites, for bleaching pulp; 
but what we do, secondly, claim is, the employment of hypochlorites in the process of bleach- 
ing straw, or similar vegetable matter, when prepared as above, for the purpose of making 
paper, substantially as herein set forth, that is to say, using them at or about the strength 
set forth in the specification, viz. 3^ Baume, and we claim this degree of strength only 
when employed upon such materials.*' 

20. For an Improvement in Elastic Type far Printing on Irregular Surfaces; Julius 

Herriet, City of New York, Assignor to J. Gaylord Weils, Hartford, Connecticut. 
Claim. — *'What I claim is, making by casting in moulds, or by pressure plates, with 
raised characters or figures, the entire suLwtance of such plates being sufficiently elastic 
as to adapt it to printing, substantially as described." 

21* For an Improvement in Anti^Friction Boxes; George T. Parry, Spring Garden, 

' Assignor to John Rice, Philadelphia, Pennsylvania. 

Claim. — ^**I do not claim as my invention the employment of conical rollers, traveling 
around in grooves, as a means of reducing friction on the ends of shads, and under turning 
platforms, when the rollers are in the form of single frustrume; as this has long been known. 
But what I do claim is, making the rollers in the form of double frnstrums reversed and 
united at their bases, and traveling in circular grooves of nearly corresponding form of 
the surfaOes between which the rollers are interposed, substantially in the manner andibr 
the purpose herein specified." 

AUGUST 9. 
32. For an Improvement in Winnowers of Grain; Samuel Canby, £lIicott*s Mills, Md. 

Claim. — ** What I claim is, the construction of the receiving and discharging passages 
for the grain; that is, the passage at door, p, passage, c, and passage, vf\ in the manner and 
for the purpose as set forth." 

23. For an Improvement in Multiplying Gearing; Frank Dibben and Lewis BoUman, 
City of New York. 

"The nature of this invention consists in transmitting rotary motion by means of the 
dififercnce of proportion between two pairs of toothed wheels, or their equivalents, two of 
the wheels, viz: one of each pair having a common fixed azis, and the other two wheels 
gearing into them having a common axis which is capable of revolving round the said 
fixed azis. By the difl*ercnce of proportion between the two pairs of wheels, we mean the 
diflference between the proportion that the circumference of the two wheels of one pair bear 
to each other, and the proportion that the circumference of the two wheels of the other pair 
bear to each other." 

Claim. — *^What I claim is, the employment in any manner substantially as described 
for the purpose of transmitting rotary motion, at a multiplied or decreased speed, of two 
pairs of toothed or friction wheels, combined and arranged as described, to wit; the said 
wheels being placed upon two axes, one of which is capable of revolving round the other; 
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one wheel of each pair being on the axis e, and the other wheel of each pair being plaeed 
upon the axis/, as herein set forth." 

S4. For an Improvement in Life lioatf; Daniel Dodge, City of New Toik, and Phineas 
Burgess, East Boston, Massachusetts. 
Claim, — *<We do not claim to have invented a boat having an opening extending 
completely through it, whereby it is rendered, by the addition of a floor, fit for service in 
opposite positions on the water; but what we do claim i», the central fixed platform, which 
is secured in the opening of the boat, in a plane passing centrally and horizontally, or 
nearly so, through the same, or which may be said to form a partition between two op- 
posite recesses, substantially as described, the said plotform serving as a floor to the boat, 
whichever side is upwards, and being from its fixed position, incapable of becoming dis- 
arranged by any accident." 

25. For an Improvement in Setting up Ten Pins and Returning Balls; George W. 
Eichell, City of New York. 
Claim, — **! do not claim the elevator n, nor any particular elevator; neither do I claim 
setting up the pins by a weight or weighto; nor do I intend to claim the setting up of tlie 
pins from the bead of the table; but what I do claim is, setting up the pins of an alley by 
an apparatus, operated from the head of the table or elsewhere, by means of a weight or 
weights attached to them by cords, when combined with the elevation board, which raises 
and sustains the weight or weights, to admit of the pins being knocked down, as herein 
described. I also claim the use at the back end of the table of a delivery board, applied and 
constructed as described, in combination with an elevator for the elevation and return of 
the balls, substantially as described." 

86. For an Improvement in Carpenter* s C lamps; Benjamin H. Green, Princeton, 
New Jersey. 
Claim* — ^**What I claim is, the combination of the adjustable vibratory arms, and re- 
▼ersible jaws, with the adjustable clamp, for the purpose of presenting jaws of different 
sixes and at different distances from each other, substantially in the manner herein set 
Ibith." 

27. For an Improved Mode of Drying Paper; John Hartin, City of New York. 
Claim. — "What I claim is, drying paper by passing it between opposite series of equal 

sized fans, which revolve with equal velocities; by which a pressure of air of equal force 
is made to act simultaneously upon opposite sides of the paper, and thereby insure smooth 
and uniform surfaces upon the same, substantially as set forth." 

28. For an Improvement in Railroad Car Seats; Samuel Hickock, Buffalo, New York. 
**My invention consists in the manner or method of constructing these seats, so that they 

can be easily changed in either direction, and converted from a position to sit upright to that 
of a reclining seat, and vice versa, so as to serve well the purpose of either a day or night 
aeat, without increasing the space which they occupy over those of ordinary construction, 
wliereby great convenience and comfort is attained for weary travelers." 

Claim, — ^'^ What I claim is, constructing a railroad car seat, by connecting and arranging 
the sliding seat with the revertible back, hinged at the extremity of the reversing arms, 
and combining therewith the double ratchet bars, in such a manner that it can be easily 
converted in either direction into a day or night seat, and at the same time not occupy 
more space than the ordinary stationary seat, substantially as set forth. I also claim the 
triangular foot rest in combination with the sliding seat, whereby it is made adaptable to 
the seat when used either as a day or night seat, substantially as set forth." 

29. For an Improvement in Winnowers; Lewis 8. Ingraham, Cnyahoga Falls, Ohio. 
'*The nature of my invention consists in making the screen or screens stair shaped or 

Anted, and vibrating them perpendicularly or diagonally, instead of traversing or shak- ^ 
ing them horizontally as heretofore, so that the grain falls successively from one stair or 
flute to the next, until it passes over all the stairs or flutes in the screen; also, in using it 
in combination with a plain screen, which may be used either before or after the stair 
screen, as may be preferred." 

Claim, — '*What [ claim is, the stair or fluted screen, constructed and operated sub- 
stantially as described for tho purposes set forth." 
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30. For an Impravemtni in Iron PoiUfor Fenee$; John W. Jenkins, Greenpoit^ New 

York. 
Claim, — '^What I claim is, the arrow headed or barbed bottom of the post in combina- 
tion with the twisted cross piece, substantially in the manner and for the purpose eeC 
forth." 

81. For an Improvement in Fire Arvui George Leonard, Shrewsbury, Massachnaett^ 
Claim, — ^<*What I claim is, a rcTolving fire guide, which by the continued operatioo 
of the fire arm, shall successively oommunieate fire to the different charges of MTeial 
barrels." 

32. For an Improvement in Printing Preeeea; John Lewis, Buffalo, New York. 
''The nature of my invention consists of a swinging bail or pressure bail, in combination 

with the lever power, in such a manner as to bring the power upon the centre of the 
platen by one motion of the lever." 

Claim, — ^**What I claim is, the swinging bail and the pressure bail, constructed and 
operated substantially as set forth." 

33. For an Improvement in Com Shellere/ Eben L. Millis, Rochester Depot, Ohio. 
Claim, — ^''What I claim is, reducing the larger ears of com to be shelled, to a nearly 

uniform size with the smaller ones, by passing the whole through between a toothed 
cylinder and concave, where the large ears are caught and partially reduced or operated 
upon, preparatory to their passing with the smaller ones through between a second cylinder 
and concave, where the entire operation of shelling and separating takes place, the whole 
being performed substantially in the manner herein described." 

34. For an Improvement in Printing Presses; Joel G. Northrup, Syracuse, New York. 
"The nature of my invention consists in combining with a vibrating bed, a series of in- 

termittingly rotating platens, so that the sheets may be placed on the platen in the most 
convenient manner, and fall from the platen after receiving the impression, without the 
necessity of requiring a delivery apparatus, and by which construction I produce a very 
cheap and very effective press." 

Claim. — "What I claim is, the combination of the series of intermittingly rotating 
platens with a vibrating bed, when so arranged as that the delivery of the printed sheet 
is from the lower of the series of platens, so that it may drop from the platen on to the 
paper table, or into a drawer, substantially as described." 

35. For an Improvement in Friction Rollers; James Patterson, Franklinville, N. York. 
"The nature of my invention consists in arranging, within a central aperture of the car 

wheel, and around its axle, a series of anti-friction rollers, each of which has bearing por- 
tions of different diameters, the larger of which roll upon the inner periphery of the car 
wheel, and the smaller upon an enlarged portion of the axle; their proportions may be such 
that the inner circumference of the wheel shall bear the same ratio to that of the larger 
portions of each roller as the circumference of the enlarged portion of the axle bears to 
that of the smaller portion of each of the rollers." 

Claim, — ^''What 1 claim is, fitting the bearing of a rolling car wheel on a fixed axle, 
with a series of friction rollers, having bearings of large diameter to run in contact with 
the axle, the latter being enlarged at the point of contact with the rollers, as specified." 

36. For an Improvement in Rolling Railroad and other Iron; Alfred B. Seymour, 
Hudson, New York. 

"My invention is intended for rolling railroad and other bars which require repeated 
rollings to complete them, with the view to save labor in handling the bars, and to expe- 
dite the rolling, and to avoid or reduce the number of reheatings." 

Claim, — ^**I do not wish to limit myself to the modes of application herein specified, as 
other modes of applying the principle of my invention, either superior or inferior, may be 
devised. Nor do I wish to limit myself to any particular manner of communicating the 
driving power to the series of rollers, as any equivalent mode may be substituted, or some 
better mode may be devised. I do not claim as my invention the employment of a series 
of draw rollers to act in succession on a bar of iron or other metal, to draw it into a re- 
quired form, as this has long since been devised and tried; but what I claim is, the em- 
ployment of a series of pairs of rollers, so arranged that the pairs in the series shall be free 
to move from or towards each other, to adapt themselves to the condition of the metal in 
the process of rolling, substantially as and for the purpose specified." 
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37. For an Improvement in Repeating Fire Arms; Joshua Stevens, AMignor to the 
MaMtchnsettt Arms Company, Chicopee, Massachusetts. 
Claim. — ^Whatl claim is, to so construct and combine together, substantially as de- 
scribed, the lock, trigger, and mechanism lor rotating, and locking and unlocking the 
chmmbered cylinder, as that while by a simple pull of the trigger, the operations of un- 
locking and rotating the magazine or chambered cylinder, relocking it. and discharging 
the cock, shall be cansed to take place by power applied to the trigger alone, the elevation 
of the cock, or the cocking of it, shall be previously effected by the hand of a person, or 
means entirely separate from the trigger, as described. And I also claim the combination 
of the stirrup, the spring bolt, and the lever, arranged, and made to operate together, sub- 
stantially as specified. I also claim the combination of tiie sectoral plate, (made as de- 
scribed,) with the spring bolt and its slot, the said plate being applied and made to operate 
essentially as explained. I also claim the method above set forth, of constructing the 
lever, viz: of two parts, (turning on one common pin,) in combination with their confin- 
ing and adjusting screws; the whole being substantially in manner and for the purpose 
above described.'' 



Specification of a Patent granted to B. H. Bartol, of Philadelphia, Pennsylvania, for an 
Improvement in Refrigerators for Cooling Water used in the Condensation of 
Vapor from the Vacuum Pans in the Manufacture of Sugar — and for the Con- 
densation of Steam in Steam Engines; dated June 28, 1853. 

'^he nature of my improvement consists in an improved apparatus for cooling water 
used for the condensation of vapor from vacuum pans in the manufacture of sugar, or for 
the condensation of steam in steam engines. The improvement is particularly applicable 
in those sections of country where water is scarce, as by means of this improvement the 
same water may be employed for condensation, then cooled, and again employed any 
number of times in succession. 

**A is a room 12 feet square, and not less than 10 feet high; this room is filled with a 
series of vertical board partitions, b 6, the boards being rough, or corrugated with hori- 
zontal seams. Between the partitions there are passages, c c, of about 2 inches wide; at 
the top of the room, about two inches above the partitions, and in line with them, are a 
range of horizontal pipes, d d. These pipes open into a tank, e, containing the water to 

Fig. 1. 
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Plan View. 

be cooled. Tliese pipes have a row of fine holes along their lower side for the escape of 
the water. The water then passes directly on to and slowly trickles down the board par- 
titions. The upper edges of these partitions are sharp, so as to divide the water and caoae 
it to pass equally over both sides of the partition, f is an ordinary centrifugal or rotary 
fan blower, discharging ito air into the upper part of the cistern, h. This cistern, a, ii 
entiiely closed, except at the interstices between the board partitions, e e e. 
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''The operation of 1x17 improved refrigerator is as follows : — Tlie water to be cooled is 
pumped by any ordinary means into the tank, 1. From this tank it flows through the 
pipes, d dy and escapes through the series of holes in their lower side, trickles slowly in 
very thin streams down the rough or corrugated surface of the boards, 6 b, and finally 
discharges from the lower end of the boards into the cistern, h. The air discharged by 
the fajL blower, f, is forced to pass from the cistern up through the interstices, e c, as 




Longitudinal Vertical Section. 

shown by the arrows, and then escapes between the pipes, d d, above. This air is divided 
into currents by the partitions, and is forced to pass in close proximity to the attenuated 
streams of water trickling down along the surface of the boards. Hence a rapid evapora- 
tion and consequent cooling of the water results. A single passage of the water down 
the partitions cools it sufficiently. The boards, b 5, instead of being arranged yerticallyt 
as indicated in the drawing, may be placed in an inclined position, the interstices bein^ 
preserved. 

''Heretofore, fan blowers have been applied to cooling water by causing the water to be 
dropped from an elevated tower through an ascending current of air from a blower; but that 
mode is objectionable, inasmuch as the size of the drops are not sufficiently attenuated to 
be thoroughly cooled. Second, the contact of the air with the water is not sufficiently 
intimate, much air passing out without producing evaporation; and, thirdly, the construc- 
tion of towers of considerable elevation is required. The last is a very serious objection, 
on account of the trouble and expense involved in the erection of towers on sugar planta- 
tions, and in situations in which refrigerators are generally employed. These towers are 
required to be about 40 feet high; whereas, by my apparatus, a structure 10 feet high is 
amply sufficient Moreover, it will be readily seen that at least 75 per cent, of the power 
required to raise the water to the upper reservoir, is saved on account of its decreased 
elevation. By my improvement, therefore, the expensive construction of tower is dis- 
pensed with, and a much more complete and economical cooling of the water is efiected. 

"I do not desire to claim the application of the current of air of a fan blower to cool 
water; but what I desire to claim and secure by Letters Patent is, the arrangement df 
the series of partitions and interstices for cooling water, in the manner and for the purpose 
substantially as herein set forth." 
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For the Joarnal of the Franklin Institute. 
Bemarks on Captain Erics9on*s Caloric Engine, 

Several of the recent numbers of Jippleton^s Magazine have contained 
articles for and against the caloric engine of Capt. Ericsson. Maj. Bar* 
nard, of the U.- 8. Engineers, having demonstrated, theoretically, that 
the vihole thine is based upon erroneous suppositions, which cannot pos- 
sibly be true, Capt. Ericsson replies, and demonstrates in his way^ that 
the engines in the ship Ericsson possess a power of more than 1200 horses, 
subject to such deductions for friction, &c., as practice may determine 
to be correct. Without examining into the correctness of the data used 
by either of the above gentlemen, it must strike an ordinary observer that 
while the arguments oi Capt. Ericsson are plausible, those of Maj. Bar- 
nard are more in accordance with the facts. Capt. £. attributes the fail- 
ure to the weakness of her cylinder bottoms, which are the tops or crowns 
of her furnaces; he is correct if he means by this to say that during the 
trip to Washington, the cylinder bottoms became so far injured as to be 
useless for further operations, and I have reason to suppose that they 
were fractured on the second trial trip; but on the first he makes no com- 
plaints; every thing is all right, and the vessel comes up to the expecta« 
tion of himself and friends. The days of steam are numbered, and the 
newspapers of the next dav proclaim to the world the entire success of 
the ship; and yet, at this time, the useful effect of the engines was but 
about 250 horses power, being only 20 per cent, of the amount Capt. E. 
claims, subject to the deductions before stated. Now, I am quite certain 
that at no time did the engines of the Ericsson come up to the expecta- 
tions of Capt. E., for one of the first things done after the first trial, at the 
dock at Williamsburg, was to reduce her wheels, (which were not beyond 
the ordinary size); thus, at the very outset^ virtually admitting a deficien- 
cy of power where he expected an abundance. Capt. E. has now aban- 
doned his former engines, and is putting in those which have much smaller 
parts, intending to use compressed air, (and skeptics do say that he in- 
tends to use a steam engine to compress the air and make np for the waste) 

Maj. Barnard has been writing to prove that the engines were deficient 
in power, because based on wrong principles. Capt. E. defends die 
principle, but admits their &ilure by taking them out of the ship, although 
as yet, he does not confess the fact to the public. It must be remember- 
ed that Capt. £. has never put one of his engines successfully at work; 
his model engine, reputed at 60 horse power, has remained almost en- 
tirely inactive for the past eighteen months. By using it ia the works of 
Messrs. Hogg & Delanmter, (who manufacture all his machinery,) he 
would have confused his enemies and comforted his friends. Hogg & 
Delamater, although active friends of Capt. E., still persist in using an 
ordinary high pressure engine to drive the machinery at their works, while 
they are almost exclusively occupied in the construction of caloric en- 
gines; but unfortunately, as yet, none of them have ever been finished,. 
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(except the one for the Evening Posty which was sent to France.) Capt. 
E. may now write yolumes in regard to the theory of his engine, and 
not produce the least impression; but if he wishes to convince, he has 
only to put one of his engines at work^ and invite those competent to 
judge, to examine it and report, and he will do more in one week (if 
successful) to establish his fame, than by years of mysterious movements, 
however well supported by kind friends, who, at a later period, must con- 
demn the same policy they now approve. True science should never seek 
the dark, but soar on eagle's wings. 

Watt. 



SeparaHan of Gold from Arsenical Pyrites^ according to PlattnerU Me- 
thod. By W. GuETTLERi* 

The mines of Reichenstein, in Silesia, abandoned for more than five 
centuries, have been recently opened with advantage, in consequence of 
the application, on a large scale, of a method invented by Professer Platt- 
ner, for separating gold from the waste of arsenical ores. 

The ore at Reichenstein is an arsenical pyrites, containing about 200 
grains of gold in the ton. The ore is roasted in a reverberatory furnace 
surmounted by a large condensing chamber, in which the arsenious acid 
is condensed as fast as it is volatilized. There then remains on the floor 
of the furnace, oxide of iron mixed with a certain quantity of arsenic, to* 
gether with the whole of the gold. This is placed in a vessel so arranged 
that a current of chlorine can be passed through it, by which the gold and 
iron are taken up, and afterwards separated from the residuum, by the aid 
of B certain quantity of water, and the gold is afterwards precipitated 
from this solution by sulphuretted hydrogen. To prevent the admixture 
of iron at this stage, a small dose of hydrochloric acid is added to the 
solution before the sulphuretted hydrogen is introduced. The auriferous 
compound having been separated from the liquor, is washed and heated 
in an open porcelain crucible, to drive off the sulphur, by which the gold 
is reduced to the metallic state by fluxing it in the usual manner. 

This simple and ingenious method, which has made it worth while to 
re-open the Reichenstein mine, is equally applicable to the vast quantity 
of refuse accumulated near many other old works. In awarding the 
Council Medal, the Jury have desired in this case to associate the name 
of Professor Plattner, the inventor of the method, with that of M. Guett- 
ler, who has brought it into operation on a large scale. 



Translated for the Journal of the Franklin Institute. 

Method of Raising Heavy Weights under Water. 

From a recent number of Cosmos^ an admirable weekly scientific pe- 
riodical, edited in Paris by the Abbe Moigno, best known perhaps, in 
this country, by his excellent work on electric telegraphs, we extract the 
following account of a recent experiment : — "On Saturday last, Doctor 

*From the Reports of the Juries of the Bxhibitlon of the Works of Industry of all 
Nations, 1851. London. 
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Gianettiy inspecting physician of the waters of Verdese, (Corsica,) innted 
us to be present at an experiment, at the same time very curious and 
▼ery important, on the margin of the Seine, near the bridge des JirU. 
The object was, by means of a small balloon of about a foot and a half 
in diameter suddenly inflated at the bottom of the water, to lift to the 
surface a weight of one hundred kilogrammes, (225 lbs.) The modus 
operandi of the Doctor is very rational and very simple; he caused to be 
constructed in very stout metal, a vessel with two compartments and 
three tubulures; by two of these tubulures he pours into one compart* 
ment, bicarbonate of soda, into the other, hydrochloric acid; on the third 
tubulure he screws the balloon of leather, or some very strong imperm- 
eable stuff. In the experiment at which we were present, the vessel 
with the balloon w*as fixed to the ring which united the four weights of 
25 killogrammes, (56 lbs.,) before the weights were lowered into the 
water, and workmen lowered the whole to the bottom of the river. A 
thin cord which Mr. Gianetti held in his hand, had been fixed to a small 
arm of a lever upon the vessel; by pulling it he opened a stop-cock, and 
established a communication between the two compartments of the ves- 
sel, so as to mix the two liquids; the acid and salt reacting upon each 
other produce a very abundant disengagement of carbonic acid; imme- 
diately the balloon became inflated, developing a considerable ascensional 
force, and we saw it rise to the surface, bringing with it the four weights. 

Remarks. — We cannot say that there is anything of value in this, be- 
yond the well known and long applied principle in use in our floating 
clocks and camels, where caissons filled with water are first sunk and 
placed around the mass to be raised, and then the water being replaced 
by air, by means of pumps, the whole body rises in the water; but it is 
possible that M. Gianetti's method of replacing the water by gas may be 
available in some cases where the other, less expensive and more effectual 
method could not be applied. Ed. 



Translated for the Journal of the Franklin Institute. 
Experiments on the Vndulatory Tlieory of Light, 

In a former number of our Journal^ we have brought to the notice of 
our readers the extremely ingenious and delicate experiment by which 
M. Foucault, of Paris, confirmed the undulatory theory of light, and de- 
monstrated the falsity of the emission hypothesis. The following article, 
-which we translate from the pages of the Abbe ^loigno's Cosmos^ fur- 
nishes another no less extraordinary confirmation of the same theory by 
the application of extreme mechanical nicely : 

" M. Nobert, a German optician, has succeeded in tracing upon a sur- 
face of polished glass, perfectly parallel lines, the distance of which apart 
is only the five-thousandth of a millimetre, (0000008 inch,) the lenglh of 
a wave of light, and has desired to make his marvellous skill subserve 
the triumph of the undulation theory. For this purpose he has executed 
three plates, which we did not wish to describe until we had seen them 
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<Nir0elve8. They were sett to us by M. Albert^ of FraDcfort^ only a ttw 
days ago. We iioinediately appealed to the zeal and optical resources of 
M. Jules Duboscq, to the skill of M. Nachet, and perfection of bis mi* 
croscopes; with the German instructions in our band, we repeated the 
fundamental experiments; they fully satisfied us; we were convinced that 
the plates of M. Nobert were the true touchstone of the optical theories, 
and we recommend them to all physicists as a charming and good thing. 
First Plate. — In the centre of a quadrangular strip of glass are traced 
seven groups of equi-distant parallel lines; the lines of each group are 
equally spaced; the different groups are separated from each other by a 
greater interral; in passing from one group to another, the distance of the 
lines apart augments, and the seven distances are proportional to the wave* 
lengths of the seven principal colors of the spectrum ; viokty indigo^ 
blue^ green^ yeUoWj orangey red; the following are the distances expressed 
in millionths of a Parisian line : 1st group, vtoki^ 900 ; 2d, indigo, 1000; 
3d, light blue, 1075; 4ih, green, 1188; 5th, yellow^ 1325; 6th, orange, 
1450; 1th, deep red, 1600. 
When these seven groups have been traced upon the plate, it is cot- 
Tig. I. ^^^^^ ^^^^ * ^'^^y, ^^^" protecting slip with parallel 

faces, and there is engraved upon this slip with the 
point of a diamond, a star, a double arrow, and a 
double candle with its flame, as is shown m the 
^ accompanying figure. 

T To observe, we take a microscope magnifying 

H from 16 to 27 times; if the lenses have not, like 

yj those of the French microscopes, a very small di- 

A^ ameter, a small disk of blackened metal pierced with 

rj a small hole, is placed in the mounting of the ob- 

^ jective; the plate is placed on the table of the 

microscope, with the arrow pointed towards the light (the best of all lights 
is that from a white cloud); between the mirror and the light is erected, 
five or six inches from the mirror, a screen pierced with a horizontal slit 
six inches long and one-third of an inch wide, which throws the light 
upon the side of the mirror corresponcling to the flame eitgraved upon the 
plate; while looking through the eye-piece, the mirror is gently turned, 
and soon seven colored bands or seven flat or uniform tints appear in 
the field of vision, representing the seven principal colors of the solar 
spectrum, separated by dark very distinct and very brilliant intervals. 
The plate may be placed ift two different ways on the table of the micro- 
scope; with the protecting plate either above or below. In the first po- 
sition, the interferences which produce the colors, evidently take place 
in the sheet of air between the plate and its cover, and the spectrum pro* 
duced may then be called the air spectrum; in the second positioui the 
interferences take place in the glass, and the spectrum is the glass spec- 
trum. Now, observation shows that these two spectra are completely 
identical, that the colors are exactly the same, as they ought to be ac- 
cording to the theory of undalations, Which thus receives a simple and 
striking confirmation. Let us enter upon a short explanation on this 
subject: if everything has been arranged as we have said, the luminous 
ray felling upon the groups of lines will make, (and this is the normal 
condition of M. Nobert's ei^rtment,) with the perpendicular to the jJate, 
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m angle of 11^ 24^ Tben, if we cM d the distance of two of the equi- 
distant lines in any one of the groups, x the wave-length corresponding 
to the color which this group gives, we ought to have \ = d. m, ll'^ 
24'. And in fact, if we consider for example, the indigo group for which 
d=00001, we have 00001 X«a. 11° 24'==0000197, and 197.millionths 
of a line is, in truth, the wave-length of the indigo ray. Besides, every ob'^ 
server, by unscrewing his objective lens magnifying from 15 to 20 timea, 
and replacing it by a system of lenses magnifying from 180 to 200 timea^ 
will see the parallel lines of each group clearly separated; he may measure 
their relative distance, (L, calculate the seven products, <f, sin. 11^ 24', 
which will give him the seven known wave-lengths of the seven princi- 
pal colors of the solar spectrum. 

But, if the covering plate be below, the angle of incidence, i, becomes 
the angle of refraction r, determined by the equation rin. i=:n. sin. r, 
n being the index of refraction for glass; it is thus an angle which has 

for its sine — ^. If, then, we call x' the wave-length, in glass of the 

color riven by the observed ffroup, we shall have d«»-: «■ — : — r- 

Observation proves that the color after turning the plate, remains the 

same; we shall th^ have x=x' n, orx'= — ; consequently, the wave 

lengths in glass are shortened, as the undulatory theory requires in the 

ratio of — , of unity to the index of refraction. It is, besides, a first 

principle in this theory, that, 1st, the time f of the luminous vibrations can- 
not change from one medium to another ; 2d, that the velocity of pit)- 
pagation in a given medium is measured by the ratio of the wave-length 
%j to the time f, of the oscillations; if, then, we call v and v^ the velocity 

of light in air and in glass, we shall have o =-y, v^ •■*r &nd, eonse- 

V X t t 

quently, — y-aa — =■ n. Thus, the same very simple experiment, made 

with Nobert's plate, which proves that in glass the wave-lengths are less 

than in air, in the ratio of — , proves also that the Telocity of light in 

fi 

glass is smaller than that in air, in the ratio of.unity to the index of re- 
fraction. In the double point of view of elegance and simplicity, the 
experiment of M. Nobert is altogether comparable with that of M. Arago, 
who showed the retardation of velocity in the most refracting medium, 
by the displacement of the interference fringes, and in these regards, 
much surpass those of M. Foucault. 

Second Plate. — Oq the face a 6 of a plate of glass two lines thick, 
twenty lines long, and ten lines broad, of which Fig! 2. 

the second face, h c. highly polished, makes, ^ a 

with the face, a &, an angle of about 75^, are 



7. 



traced parallel to the length, and very near the 

acute an^le a i c, a series of fifteen groups of _ 

parallel hnea, designated by the letters of the ^ 

alphabet from A to P, and such that the distances d^ , 4 , <{• , &c., are 
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exactly represented in millionths of a Paris line by the following num- 
bers : 

A,rfa = 400;B,db = 350;C,de=300; D,d;,=275; E,c4=260; 
F, </^=:237; G, rf. = 225; H,4==212; I, rft=200; K, cfk = l88; 
L,(/i=175; M,(/m = 163; N,(4=150; 0,rfo = 138; P, rfp = 125. 
The divisions are also covered by a protecting slip of glass, on which 
are engraved, as indicated in the subjoined figure, a slit, an arrow, and 
a candle. 
To observe with this plate, a microscope magnifying from 40 to 50 
times, must be employed; it is absolutely necessary to 
Fiff. 3. close all access for the light coming from below, and 

for this purpose, the mirror is covered with a thick 
coating of black stuff, velvet for instance; the lens is 
diaphragmed, as in the foregoing experiment; the plate 
is placed upon the horizontal table of the microscope, 
at first with its cover above, turning the polished face, 
6 c, towards the light. The light, that of a white cloud for instance, 
is made to fall upon the divisions under an angle of about 20^ 20^ with 
the plane of the lines; we look through the eje-piece, and Avhen the ver- 
tical plane of illumination is perpendicular to the lines of the divisions, 
we see fifteen colored bands appear, the tints and wave-lengihs of which, 
calculated by means of the formula ?i=rf, cos. 20° 20^, are given in the 
first column of the following table, always expressed in millionths of a 
line. 

So far the interferences which give rise to the colors, are produced in 
the. stratum of , air included between the ruled plate and its cover; but if 
we invert the plate, placing the cover below, leaving always the polished 
angular face turned towards the source of the light, we will see fifteen 
new colored bands, the tints and wave-lengths of which, calculated by 
means of the formula, x'=s(i, cos. 20^20' (supposing that the illuminating 
ray has kept the same direction,) are given in the second column of the 
table. 



Interferences in 


the Air. 


Interferences in 


the Glass. 


A, violet, 




A, red, 




B, deep red, 


X»328 


B, burnt yellow, (Jaune brule). 


C, light orange. 


«2dl 


C, green, 




D, sulphur yeUow, 


, -•258 


D, indigo, 




E, beautiful green, 


»2d4 


E, violet. 




F, greenish blue, 


-.223 


P, violet red. 




G, blue, 


— 211 


O, gray. 




H, indigo. 


«- 199 


H,red, 


X' » 199 


I, violet 


— 187 


I. red. 


« 168 


K, very deep violet, 


— 175 


K, orange. 


— 177 


L, dark grey. 




L, burnt yeUow, 


» 165 


M' " . 




M, yeilowiah green, 


» 153 


N, - " 




N, green, 


-141 


0, 




0, indigo. 


— 130 


P, 




P, violet red, 


- 118 



Let us point out rapidly the consequences which -may be drawn from 
the foregoing observations : 
1st, la the air spectrum, the five groups, L, M, N, 0, P^ when we are 
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verf CAreful to remove every extraneous light give no eolor, and tbie is 
again a striking oonfirmation of the undulating theory, according to whieh 
the interference colors disappear so soon as the product d. €0$ 20^ fitf is 
less than the wave-length of the luminous rays in the air. 

3d, In the first position of the plate, the ^rou^s B, D, I, give reapec- 
lively, red, yellow, and violet; in the second position it is the groups H, 
L, P, which give neaily the same red, the same yellow, and the same 
violet, &c. If the undulating theory is true, the intervals of these last 
three groups must be smaller than those of the former in the ratio of unity 
to the index of refraction of glass; and, in fact, if we calculate the three 

ratios-T^, — - and -r— , we shall obtain numbers sensibly equal to 1 '525 

the coetncient of refraction of the glass of the plate. 

3d, The wave-length corresponding to the color of the group B, seen 
in the air, proves that there exist towards the red extremity of the spec*- 
tram colored rays having a wave-length greater than those which har^ 
hitherto been measured; and this fact should surprise us the less, mnee 
M. Brewster and Mathiessen have proved that the extreme red extends far 
beyond the limit which was assigned to it. Fraunhofer, moreover, mea- 
sured Hie wave-lengths only for the waves included between the filled 
lines B and H. According to M. Herschel, the wave-length of the ex- 
treme red is 0000312, and M. Nobert's has for its wave-lencth, O-OOO^i 
328; according to M. Herschel, moreover, the wave-length of tne extreme 
violet is 00002, and M. Nobert's plate descends to 0000175. 

4tb, Several of the colors given by the plate are the octares of each 
other, or are, one of the first, the other of the second order; the red of A 
and that of I, the yellows of B and of L, the greens of C and of N, the 
indigoes of D and of O, are in this condition, their wave-lengths are in 
the ratio of one to two. 

To give an idea of the difficulties which M. Nobert has had to over- 
come, to succeed in tracing these groups with certainty, we will re- 
mark that it is necessary not onlv that the lines of each group shall be 
perfectly eaui-distant, but that from one group to another these dis- 
tances should vary bv quantities which are really infinitely smaH. Thus 
the difference rfn— (4 between the distances of two contiguous lines in 
the groups N and O, is only j.jf^^.jsnjiths of a line, or a Ijttle morfe than 
10 p'pQtns line, and this distance is sufficient to cause the color to pas:^ 
visibly from green to indigo; the lines of M. Nobert are therefore accu- 
rate to nearly one-millionth of a line. The tenth group already escapes 
from the power of almost all microscopes known; that is, ihm highest 
magnifying powers do not permit us to separate clearly, and to count 
the lines of group 0, and the groups below it. M. Nobert himself has 
constructed microscopes "which separate not only the lines of these five 
groups, but lines stOl more close, the distance of whieh is only ^-^j^j^ of a 
line, and permit us to perceive the real, but confused separation of lines 
distant from each other g^j^jij of a line. 

7%ird PlaUy Colored line Micrometer. — Upon a thin plate of English 
J^ass, highly reflecting, very transparent, but slightly absorbent, have 
hcen engraved five groups of equi-distant parallel Knes. The distance 
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bet\ifeen two contiguous lines of each group is y -^i^^rij^^^^ ^^^ I'^^» ^ 
breadtk of each group is ^ J^th of a line; that is, the thickness of one of 
the threads used in an ordinary micrometer; the intervals between the 
groups are such that a star situated in the equator, and looked at through 
the micrometer placed in a telescope, will require fifteen seconds to pass 
from one group to another. The micrometric plate, placed as we have 
described, is illuminated obliquely by the ray of a lamp or gas burner, 
penetrating through an opening in the eye-piece tube, at a small distance 
from it. The lamp or illuminating object is placed upon a movable arm, 
carrying besides, a vertical screen with a longitudinal slit, and turning 
around its axis provided with a graduated circle, so that the luminous 
rays may fall on the micrometrical plate under any inclination from 0^ to 
90°, and so that at any moment the angle of incidence or the angle of 
the ray with the plane of the groups can be read oif upon the circle. This 
being supposed, if the ray makes, with the plane of the groups, an angle 
of 15% or with the perpendicular to the micrometric plate, that is, wiib 
the axis of the telescope, an angle of 75% the five groups will give rise 
to five lines of red light, which will be replaced by five lines of another 
color if the movable arm is turned; these colors may consequently pass 
by degrees through all the tints of the solar spectrum; so that a color 
being given, we may always find a position of the movable arm, which 
colors the groups with the same tint. 

As long as the incidence of the ray, or the position of the movable 
arm remains fixed, the micrometric plate behaves like the ordinary n.i- 
crometer with illuminated lines; it also replaces the glass plate which 
in M. Lamont's method receives the images of the illuminated lines out- 
side of the eye tube. As the colored bands can be seen as well through 
the object glass as through the eye-piece, the new micronometer may be 
used with great ease and certainty, either for the determination of the 
nadir according to the method of fiessel, or for fixing the position of the 
zenith according to the process of M. Faye. But the application which 
pleases M. Nobert the most is, the use which may be made of his plate for 
determining in a precise manner, the constant or variable colors of the 
stars. In truth, from the very fact that by turning the movable arm, or 
varving the angle of incidence of the ray, we may always color the bands 
with the tint of the star seen in the interval between the groups, the per- 
sonal errprs of the observer will be completely eliminated, and moreover, 
the color of the star may be immediately expressed in numbers. In fact, 
if we call x the wave-length, dthe distance of two contiguous lines, i the 
angle of incidence of the ray, we shall have xvef, cos t. 

'Hie plate will not only be a chromaUmetery it may also serve as a plioto- 
oieler; for, by varying the length of the arm without changing its direction, 
that is, by increasing or diminishing the distance of the illuminating Ixxiy 
from the plate, we augment or diminish the brilliancy of the bands; they 
may thuu always be brought to have the same degree of brightness as the 
images of the stars whose relative intensity of light may be thus determined. 
To make these latter observations easier, M. Nobert purposes to replace 
he plate with seven groups by a plate with but a single group, but much 
iirger, formed, for instance, of 80 or 100 parallel equi-dbtant lines, to ob« 
serve the stars, not in focus, but without it, as in the photometer of Steinheil, 
so as to give their images a certain diameter; then, after having produced 
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the simklarity of tint, to bring them to equal intensity by opening or clos- 
ing the parallel slit through which the rays pass. Since, as we have said, 
the wave-length of the light of the star can be calculated, we shall have 
not only its relative brilliancy, but also its specific brightness deduced from 
the breadth of the oscillations. 

M. Nobert has undertaken to make actual observations in this new 
direction; we shall report them as soon as they are published. 



Launch of the Steamship Himalaya^ 

On Tuesday last, the launch of the largest ship in the world — the huge 
Hi/nalayay built by Messrs. Mare and Son, for the Peninsular and Orien- 
tal Steam-Packet Company, took place. Her length aloft is 340 feet, 
and at the keel 311 feet; depth of hold, 34 ft. 9 in., and burthen 3550 
tons, being considerably more than the Great Britainj once the great 
nautical wonder of the world. The engines are equal to 700 horses 
power, and are expected to drive her at a rate of from 12 to 14 miles per 
hour. The Himalaya was intended originally for paddles, but subse- 
quently was adapted to the screw. The engines are in course of con- 
struction at Messrs. Penn's. The Himalaya is to have an entire outfit of 
Trotman's patent anchors; the two bower anchors will be 48 to 50 cwt. 
in weight, whereas anchors of the old description would have reached 
five or six tons. She will have accommodation for 400 cabin passengers^ 
500 tons of measurement goods, and 1200 tons of coal. 



On the Mechardcal Imitation of Precession. By the Rev. Prof. Powell, 

F. R. S., &c.t 

The actual mechanical exhibition of the composition of rotary motion 
giving ths physical explanation of the Precession of the Equinoxes has 
b^fen attempted by more than one contrivance. 

In the Astronomical Jfotices^ vol. i. p. 43, appears a description of a 
machine of this kind by Mr. Atkinson, but so brief that it is difficult to 
collect what the principle of it was. It is also understood that another 
instrument was constructed by the Astronomer Royal; but of this it does 
not appear that any description has been published. 

In the present instance, before the author was aware of either of these 
contrivances, he had constructed one which he believes exhibits the es- 
sential mechanical principle with greater simplicity than any previously 
devised. 

It consists merely of a bar (loaded at its ends) capa- 
ble of rotating freely about one end of an axis, which 
itself can turn about a point in its length, near the end 
carrying the bar, upon an horizontal axis capable of 
moving in azimuth round a vertical pillar. At the lower 
end oi the first axis is a weight, which ro/Aer more than 
counterpoises the upper part; and when there is no ro- 
tation in the bar, simply brings the first axis down into a vertical position. 

* From the Journal of the Society of Arte, London, No. 27. 

t From the Proceedinge of the Royal AstroDomicel i5ociety, May 13, 1853. 
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If thia avi> be held horizontally for obliquely, sind a rotary motitm 
be given to the bar about it, on letting the axis go, the weight will no 
longer bring it down, nor alter its inclination at all, but will cause the 
whole to turn in azimuth, in a direction opposite to that of rotation. 



application of the Microscope to Phott^aphy. By the Rev. W. Towleb 

KiNGSLEV.* 

The author commenced by a brief account of the laws of refraction, 
the nature of the prismatic spectrum, and the separation of a ray of light 
into the heating, light-giving, and chemical rays; he then said — 

I shall now proceed to state what is the nature of the change produced 
by the action of light on silver salts. We may easily conceive that the 
molecules of the simple substances of which a compound body is form- 
ed are capable of different periods of vibration, like two strings of dif- 
ferent note; and hence, if the vibrations of the luminiferous ether are 
taken up by one substance and not by the other, and the chemical affinity 
of the one for the other is at the same time feeble, chemical decomposi- 
tion would ensue. This, at any rate, seems to be a reasonable view of 
the case. The salts of silver are very easily decomposed, and there is 
always a tendency in them to allow the silver to return to the metallic 
state. For instance, the oxide of silver is reduced to the metal by heat 
with great ease, or by placing it in contact with any substance that has 
a considerable affinity for oxygen. This action, however, is much more 
rapid if the process be carried on in strong sunshine. The iodide of silver 
follows the same law; but bromine and chlorine have a greater affinity 
for silver than iodine; and if we expose iodide of silver to the action of 
bromine or chlorine, or of both in order, we shall disturb the feeble affin- 
ity of the iodine for the silver, and render the compound so unstable 
that the action of light is quite able to reduce the metal; and if we stop 
short before we reach this point, it is still possible to carry on the further 
reduction of the metal' by the use of substances which have a slightly 

Sreater affinity for the iodme than the silver has in its now altered con- 
ition. This process constitutes the whole practice of photography; for 
though other metals than silver can be used for the purpose, it is the 
cheapest as yet known that possesses the property 0/ returning to its 
simple form with sufficient ease for the purpose. 

The process of Daguerre, as now practised, is to expose a polished 
and clean silver plate to the action of the vapor of iodine, and then, for 
a very short time, to that of bromine, and then a second time to that of 
iodine. This treatment coats the plate with iodide of silver, and then 
liberates a portion of the iodine, bromine taking its place. The imag^e 
of the object to i)e delineated is now formed upon the plate, and then the 
plate is exposed in the dark to the action of the fumes of mercury, which 
in a short time whiten the parts that the light has acted on. It used to 
be thought that the image was formed by partieles of mercury being de- 
posited upon the surface of the silver. This, however, I am sure, is quite 
a mistake; and though I am unable to explain the whole action thai takes 
* From tbe Joucaal of the SocMtj of Arts, Loadon^ N«b 85. 
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place, I have no doubt of the nature of it. The vapor of mercury has 
a decided affinity fdr oxygen, iodine, bromine, and chlorine; when, there- 
fore, the plate is exposed to it, the vapor deprives the iodide of silver of 
its iodine, and deposits pure silver. When bromine and chlorine are 
also present, silver is reduced, and at the same time salts of mercury are 
formed; and I have no doubt that the different colors of the lights, accord- 
ins to the different proportions of iodine, bromine, &c., are due to these 
salts of mercury; but as the quantity is very minute, it is a matter of great 
difficulty to detect them, — calomel and the black oxide I have detected. 
After the plate has been acted upon by the mercury, it is fixed by first 
removing the unreduced iodide by a bath of hypo-sulphite of soda, and 
then by gilding it slightly with hypo-sulphite of gold. If the action of 
the light be too strong, metallic silver is formed at once, and then the 
mercury unites with it, and forms an amalgam that is not as light in 
color as the silver reduced in the first instance. This seems to be one of 
the points where there is hope of gaining by further experinpents; for if 
some way of reviving the silver on those parts of the plate where the 
light has not actually reduced the silver can be discovered, without de- 
stroying the revived parts, we should be able to make sure of every plate 
by merely giving time enough to the exposure to the light. I may men- 
tion that the vapor of aldehyde gives promise of effecting this object. As 
a deoxidizing or deiodizing agent, it is most powerful, but the difficulty 
is to restrain its action. For the microscope, Daguerreotype plates pre- 
pared in the usual manner are quite capable of receiving an impression 
in about a minute's exposure. These impressions, however beautiful, 
will never be as useful as those taken on glass or paper, and which admit 
of being copied photographically. 

The most simple process is that known under the name of the Collo- 
dion Process, introduced by Mr. Scott Archer. 

It is not worth while to describe the method of making collodion, as it 
can be bought ready made as cheap as it can be made. With it a very 
small quantity of iodide of silver, dissolved in iodide of potassium or in 
cyanide of potassium, is mixed. This is now to be poured on a plate of 
^lass, and the excess poured off again, so as to leave a film of the prepara- 
tion on the glass surface. The plate is now to be plunged into a bath of 
nitrate of silver, 30 grains to the outice of water; and as soon as the whole 
of the plate will retam the water without running into streaks, the plate is to 
be exposed to the action of the light; then it is to be plunged into a bath of 
pyro^llic acid, 3 grs.; water, 1 oz.; glacial acetic acid, I drachm. This 
deiodizing and deoxidizing bath develops the image; the unreduced iodide 
is then to be removed by hypo-sulphite of soda. This is the ordinary pro- 
cess, and the method is simple and good. If we add to the collodion 
mixture a small quantity of iodide or bromide of iron, and develope 
with protonitrate of iron, the process is rendered much more -energetic; 
for we obtain on the plate, as soon as it goes into the silver bath, nitrate 
of tron, which deiodizes the plate as soon as the light strikes it. I do 
not find these preparations of iron to keep well, and therefore the pre- 
paration should be made only a short time before it is to be used. Iodide 
Md bromide of arsenic are also admirable accelerators, and appear to 
keep for mooths without change; with them either the pyrogallic solution 
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or protonitrate of iron may be used. I do Dot think that the colIodioB 
process will be as good as the paper processes, because it is a very difliciilt 
matter to coat large glass plates; and afler they are finished, they take up 
a great deal of space; also, they are more troublesome to take positiTes 
from. 

I may here mention that albumen, treated exactly the same as the coU 
lodion, only dried and heated after being poured on the glass, acts just 
as well and* as quickly. 

I shall now describe the method of preparing the paper I use. I have 
no doubt that many others are just as good. 

I prefer Canson's paper, and use it either waxed or not, with nearlj the 
same results; but the waxed paper is the more easily managed, on account 
of its not becoming so tender from soaking. The paper is first to be 
soaked for some hours in a bath as composed below: 

Distilled water, 1 pint; 
Iodide of potassium, half-an-ounce; 
Bromide of potassium half-a-drachm; 
Fluoride of potassium, 1 drachm; 
The whites of two eggs. 

If this is done under the air-pump, so much the better. The paper ia 
now to be hung up to dry, sheet by sheet; and so prepared, it keeps well, 
certainly for months. It arsenic be added, as in the collodion, the paper 
is more sensitive. When it is to be used, it is to be plunged into a badi 
composed as follows: 

Nitrate of silver, 30 grains; 
Acetic acid, half-a-diachm; 
Dislilleil water, 1 ounce. 

After the paper has become saturated in this bath, it is to b^ placed 
on a sheet of pure blotting paper, and that on a sheet of glass, on whidi 
it will adhere from the superabundant fluid; it is now to be eJiposed to tbn 
action of the light for the required time, which of course depends upoa 
the intensity of the light; with my microscope, from two to five minutea is 
quite enough. It is then to be developed in a bath of saturated gallic acid; 
it* the image does not seem dark enotgb in an hour, a few drops of tb^ 
silver bath should be added. Hypo^sulpbite of soda as usual isth^ fixiug 
agent. The silver may be used over and i)ver again, if it be filter^ 
with animal chari-oal alWr each time it is used, or as soon as it 9bovs tbf 
least sign of becoming discolored. 

In these processes we have the affinity for the iodine disturbed by tb« 
action of the light; the developing agent carries this further> and d^ 
oxygen of the air or water or acid, which has always a slightly gre«t^ 
affinity than iodine for silver, combines with the liberated silver* and pnn 
daces the dark parts of the impression; if the action is carried 9till further, 
we get the silver revived; and in the collodion process this product % 
positive. To obtain these collodion positives, the quantity of silver in tb» 
collodion should be small, and the exposure only for an instant; after the 
plate is developed and fixed, it should be put into a batb Qontaining eilW 
aldehyde or grape sugar, which will revive the aitfer wilb great brit 
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liifticy. The paper pictures may be developed by placing them in the 
mercury box, but it is not a good way of doing it. There is one use of 
the collodion which is of service. In the use of very high powers with 
yery delicate objects, it is not easy to see the image formed on the ves« 
culine screen as described hereafter. When therefore an approximate 
focal distance has been obtained, a collodion positive on a small scale of 
a portion of tbe image can be taken in a few moments, and so the cor* 
redness of the arrangements tried before placing the paper in its place. 

I shall now proceed to describe the instrument I use. Sunlight is of 
course far superior to any artificial light, when we can obtain it; but as tbe 
sun will not shine whenever We choose, it is of the greatest importance 
to construct tbe instrument for artificial light, and then modify it so as to 
be applicable to sunlight. The light I use is the common oxybydrogen 
Hght; magnesia or quartz may be substituted for lime ball with advantage^ 

The optical parts of the instrument divide themselves into four groups. 
The light collecting, the condensing, the objective and magnifying lenses. 
The first group for collecting the light consists of three lenses; the fir^ a 
neniscus of about three inches focal length and two and a half diameter, 
the second plano-convex, and the third a double convex with the radii 
of the surfaces one and six. The focal lengths of these two lenses being 
respectively six and eight inches. 

The second group, or condensing lenses, is a similar one turned the 
other way and on reduced scales to suit tbe different object glasses; be* 
tween these two systems there is a plano-convex placed at its focal length 
from the focus of the collectors, so as to allow the rays to pass parallel 
to the condenser. This lens and the condensers must be changed with 
tbe object glasses; for it must be borne in mind that we have to arrange 
the instrument so as to make tbe image of the lime ball just cover the 
paper to be acted upon; and so if we diminish the focal lengths of the 
coodensers at the same Unae that we increase the magnifying power of tbe 
instrument, we shall have just as great an amount of light with the high* 
etft as with the lowest powers. 

The next group of lenses are those of the object-glass, which requires 
to be very much under corrected for risible color, leaving strong red 
fringes. A very simple way of making the object-glasses of an ordmary 
goo^ microscope do for photographic purposes is to have a new front 
kns made for them; so that they can be used for either the ordmary or 
the photographic microscope. At this point of the arrangement we have 
a very good form of the oxy-hydrogen microscope; but it is a bad one for 
photography, as we cannot have the screen on which the image is to be 
Ibrmed, so near^ as to enable us to use the slow motions of the rarious 
aitangements at the time we are looking at tbe image, except for very 
low powers. 

We now come to the last group, which occupies tbe place of the eye* 
piece of the ordinary compound microscope. This group is a form of 
the Ramsden or positive eye-piece, which ordinarily consists of two plano- 
convex lenses, placed at two-thirds their focal length, which is the same 
in both, and with their plane sides out. This eye-piece is not achromatic, 
being under corrected. The addition of a plano-concave flint lens to a 
double convex crown, is used by me in the place of the lens next the 
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object. This enables me, by a slight change of distance, to make the 
correction perfect. 

I have only to describe the best way of using this instrument; and here, 
it must be remembered, that all depends upon the object-glass being 
good; it is very easy to get one of small angle that will give very short 
outlines of objects, but we must not be content with such images as these; 
we must get object-glasses of large angular aperture, made perfect for 
this purpose, so as to show well the structure of objects, as well as their 
outlines. This is quite feasible. Suppose, then, that we have got a 
perfect instrument. 

At the place of the focus of the object-glass place a screen of ©sculine, 
and a dark blue glass between the collectors and condensers; we shall 
now, ''thanks to Professor Stokes," see the chemical image; and the cor- 
rection for spherical aberration must now be made in the ordinary manner. 
Now put in the eye-glass or magnifier, and the sesculine at the screen, 
and adjust the focus. This focus will be found even in the case of chemi- 
cally corrected lenses, beyond the visible; but in the case of the ordinaiy 
best object-glasses, the difference is enormous; for instance, in the case 
of a very fine one-fifth in my possession, if I form an image at one foot 
from the eye-glass, I find the chemical image ten feet further back; of 
course, such a lens is of no use for photography. 

The sesculine also enables one to see at once when the light on the 
screen is the most intense for chemical action. 

In conclusion, I have to state that one of the specimens sent was taken 
upon a disk of five feet diameter, which was illuminated equally, and 
therefore anything may be taken on that scale on paper with artificial 
light, and I dare say on a very much larger scale still. I look upon it, 
therefore, that we must give our chief attention to the corrections of 
the lenses, as all the other parts of the process seem to require little fur- 
ther than mere care in the use of common formula. I have also to add, 
that the focal length of the condenser being selected, in order to give 
the image of the incandescent spot of lime on the right ^rale, its angular 
aperture should be a shade less than that of the object glass. 

Also, if a spot of tin-foil be placed on the condenser, we can get the 
object bright on a dark ground; and if an opaque object be placed in the 
focus of the collecting lenses, and the object-glass and eye- piece be turned 
round to the front of the object, a very good image may be got with low 
power. 



Mr. FotTBR, as an amateur in photography, wished to express his high sense of import- 
ance of Mr. Kingsley's experiments, especially with regard to lenses, in respect to which 
they were far from having arrived at perfection. The data, however, furnished by Mr. 
Kingsley's experiments would, he trusted, lead to results more satisfactory than had 
hitherto heen gained. 

A Gentleman, referring to some of the experiments Mr. Kingsley had just shown, asJEcd 
if there were anything peculiar in his mode of bringing out the Daguerreaii imagel 

Mr. Kingsley said he had merely performed the experiment in question for the purpose 
of showing that the development of the image on a daguerreotype plate did not depend, t» 
some suppose, on the precipitation of mercury on its face. The agent he had used for 
that purpose was merely a solution of common pyro-gallic acid. 
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The Chftiiman said, that aa by m«uii of the mkroacope beavtiea ware cUacdveredr which 
were not seen before, he wished to ask Mr. Bowerbank to what extent these magnified 
images might be again magnified, and what adirantagee might be obtained by the proorasi 

Mr Bowerbank said, no good was to be gained by magnifying any object beyond the 
pmnt of obtaining a good de6nition. Referring to one of the specimens exhibited, he re« 
marked that it was even too large to be of sendee for the purpose of physiological science; 
whereas, had it been taken by a low-power glass, with considerable penetration, instead 
of by a high-power glass with a large angle of aperture, he thought Mr. Kingriey would 
agree with him that it would haye been better. With the greater number of microscopic 
objects, increase of size was not so much to be desired as extreme penetratieD. He was 
glad to see the progress which Mr. Kingsley and some other gentlemen were making in 
this department of the photographic art In the last number of the Microicopic Jtmmalt 
he understood there were one or two figures given, showing not only the possibility but 
the probability that periodicals would be illustrated in this manner, and thus much greater 
accuracy obtained than could be arrived at by means of the pencil. He hoped the time 
was coming, when photographic pictures in journals would be as common as those by the 
camera lucida, 

Mr. Varley confirmed the observations of Mr; Bowerbank. 

Mr. Samuel Highley, Jun., said that the value of the application of photography to the 
mioroacope could not as yet be sufficiently estimated; but undoubtedly it would perform a 
Tory important part in the advance of the science of microscopy, for not only were we 
enabled to multiply and distribute delineations of scarce objects, and thereby elicit the 
opinions of other observera, but in many instances where there was diversity of opinion 
and contradictory statements regarding minute structure, it would aid others in forming 
an opinion as to what had really been seen; aa a fiiithful representation of what existed 
in the field of the microscope was insured to us, entirely free from the suspicion of having 
been delineated by a hand biassed by pre-conceived ideas. With the permission of the 
meeting, he would read a letter which he had that day received from Mr. Fox Talbot, as 
it conveyed information as to the first employment of sensitive media for securing delinea- 
tions of magnified objeots. 

'*Lacock Abbit, May 10, 1853. 

"PsAB 8iii:*-I have great pleasure in replying to your question. The first person who 
applied photography to the solar microscope was undoubtedly Mr. Wedgwood, as appeare 
by his paper in the Journal of the Royal Institution for 1802; but none of his delineations 
have been preserved, and I believe that no particulars are known. Next in order of time 
to Mr. Wedgwood*s, came my own experiments. Having published my firet photographic 
process in Januaiy, 188^, I immediately applied it to the solar microscope, and' in the 
course of that year made a great many microscopic photographs, which I gave away to 
Sir John Herschell, Sir Walter Calverley Trevelyan, and other friends. The siae of these 
pictures was generally that of a half sheet of writing paper, or about eight inches square. 
The process employed was my original process, termed by me at fint '^Photogenic draw- 
ing," for the calotype process was not yet invented. I suoceeded in my attempts, chiefiy in 
consequence of a careful arrangement of the solar microscope, by which I was enabled to 
obtain a very luminous image, and to maintain it steadily on the paper during five or ten 
minutes, the time requisite. From the negative, positives were made freely, in the usual 
way. The magnifying power obtained was determined by direct measurement of the 
image and the object itself, which gave for result a magnifying power of seventeen times 
in linear dimensions, and consequently of 289 in surfiiee. The definition of the image 
was good. After the invention of the calotype process, it became of course a compara- 
tively easy matter to obtain these images; and I then ceased to occupy myself with this 
branch of photography, in order to direct my whole attention to the improvement of the 
views taken with the camera. I remain, dec, 

H. F. Talbot. 

''Mr. Samuel Highley, Jr." 

In a letter to the editor of the AJhensBum, which appeared in that Journal last sum- 
mer, Mr. Dallas again drew attention to the application of photography to the microsoope, 
and atated that he had obtained very favorable resulU; but he did not give the detaihi of 
the means employed. In the autumn of last year, whilst in Edinburgh, he (Mr. Highley) 
had an opportunity of seeing some of these views, but they were wanting in definition. 
In October, 1852, Mr. J. Delves introduced to the notice of the Microscopical Society, 
eome very beautiful Collodion positive and negative pictures, in which the definition was 
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extraiMly ihaip. Thii Mr. Delvra atttiiied by nmoTing tlie«ye-p&ece of the microieope, 
and inflerting that end of the body into a dark chamber or camera, twenty-four inches in 
length; beyond this point the image was not sufficiently defined; the object was placed on 
the stage, the direct rays of the sun received on the mirror, and reflected in the direction 
of the axis of the microscope; the object was then focused on the ground glass of the 
camera, the sensitiTe collodionised plate replaced the focusing glass, and an image was 
obtained in from 10 to 60 seconds. As the chemical and visual foci did not coincide in 
microscopic object glasses, in consequence of their being wer^correeied, allowance for 
this was necessary, and was efiected by bringing the lens nearer to the plate by aid of the 
fine adjustment The amount of correction varied with every object glass, and must be 
ascertained by direct experiments; but whilst the lower powers required a considerable 
amount of correction, the higher needed but a slight, if any alteration. Mr. Highley then 
introduced to the notice of the Society a microscopic camera, founded on the arrangement 
of Mr. Delves, but presenting the advantages of compactness, and being always arranged 
for immediate use; whilst to those photographers who were not already possessed of a 
microscope, it would be found an eoonomiotl arrangement. It consisted of a tube which 
screwed into the flanch of a photographic lens, and carried the object-glasses. Over this 
fitted another tube, and by the sliding movement formed the coarse adjustment. This 
outer tube carried the stage and its fine adjustment on its upper side. To its under sur- 
face was attached a smaller tube, to which the mirror fitted, and which likewise carried 
the fittings for the polarising prisms. Behind the object-glass was a fitting for the ana- 
lyzer. Mr. Highley was of opinion that in many instances where the object was of a nature 
that depolarized light, advantage might be taken of this property to bring them up to oe- 
tinie tints by the employment of polarized light and Darker's Belenite Stage; for whilst by 
this means the object would be of a color that would produce the greatest amount of che- 
mical eflect, the plates of selenite being minus the thickness and refracting power of the 
object, would produce a background several tints less intense in color and in actinic ac- 
tion. He referred to a diagram representing the various colors exhibited by a plate of 
selenite of varying thickness when viewed by polarized light, and likewise to the object 
itself in a polaroscope; also to another diagram representing crystals brought up to a deep 
blue by aid of selenite plates, the ground being of a greenish tint; and to the objects them- 
selves arranged under polarizing microscopes. By such an application we should likewise 
probably be enabled to obtain representations of the internal structure and directions of 
tension in crystalline bodies. In reference to the asserted necessity for complete steadiness, 
Mr. Highley stated that Mr. Shadbolt had taken a great many views by the camphine 
light, in London, without any special arrangement for securing greater steadiness than 
was usually obtained in houses in London. 

Mr. Kingslej [said that this was done with low powers; whereas the specimens which he 
had exhibited were taken with higher powers. He wished to show that the very highest 
powers of the microscope might be used, and that the light could be obtained for the high- 
est magnifying powers they had. He had taken one as high as fifty thousand diameter^ 
the time required being about ten minutes. 

Mr. Bowerbank handed to the Chairman a photograph of a Navicula angulata, taken 
by Mr. Delves with a one-twelfth object^lass. 



On the Composition of the Substances employed by the Chinese in the De- 
coration of Porcelain. By MM. Ebelmeh and Salvetat.* 
(Continued from page 133.) 

6. Reds. 
It has already been stated, tbat the substance called ./im-Aon^, contain- 
ed both in the collection of the Musee Ciramique and in that of the Ecole 
des Mines, although classed amongst the reds, was not a color, but only 
an oxide of iron serving as a base to several colors. The authors have 
found that four colors in M. Itier's collection contained this substance. 
Three of these were nothing but ^^m-Aoi^ nixed with a substance, the 
object of which is to fix and glaze the oxide of iron; to these M. Itierhas 
* From the London ChemicaJ Gaielte, No* 244. 
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given the names of jaune orange rouilkf coukur de chair and cauleur de 
rotuUe, The fourth is a mixture of one of the preceding with the yellow 
chang-hoang; this is called jmn« sak by M. Itier. 

Torkong^ L e. strong red (ticketed jimne orange romUe), — This is in 
elongated, amorphous, rounded, shining fragments, not friable, crushed 
with difficulty, and burning with a very distinct odor of glue. In the 
fire it loses 24*4 per cent, of its weight; with dilute nitric acid it gives a 
prolonged effervescence, and the fluid contains an abundance of lead. 
Boiling muriatic acid destroys its color completely. All these characters 
show Uiat this color consists of a mixture of white lead {yuenjeng) with 
oxide of iron (fan-kong) and due. 

This color, laid upon porcelain, and exposed to a heat at which other 
colors become sufficiently glazed, became adherent only in the thin parts; 
the thicker portions remained pulverulent. 

Tse^hong^ or fine rose-red (ticketed couleur de chair), — ^This color is in 
bright.red fragments, of a more rosy tint than those constituting the ta-hong. 
It is difficult to powder; and when calcined, exhales the characteristic odor 
of burnt glue. It effervesces with dilute nitric acid, which afterwards 
contains lead; its color is destroyed by boiling muriatic acid; it contains 
only a small percentage of silica. When applied to porcelain, it behaves 
exactly like the preceding red. The analysis of these two reds gives — 





Ta^hong. 


Tse-hong. 


Lossbjheat, 


24-40 


83-40 


Sitica, 


0-90 


5*60 


Oxide of lead, 


59-00 


e2-5« 


Oxide of copper, . 


trace 


trace 


Alumina and peroxide of iron, 


14*15 


7-20 


Lime, . 


1-00 


1-00 


Magneaia, 


trace 


trace 


Los., . 


0-55 


0-S8 



Silica is wanting in both these colors, the small quantity found in the 
second ari^ng probably from the addition of a little flux. This coloring 
oxide is not the only one which can be transformed into a porcelain 
color by the simple addition of oxide of lead, as we have seen in analyz- 
ing the Chinese porcelain-blacks. This mode of employment, from the 
want of siliceous flux, sufficiently explains why the colors only burn smooth 
in the thinner portions, remaining dull and powdery when laid on thicker. 

These analyses confirm the statements of Father Ly with regard to^w- 
hongy in the descriptive catalogue of the collection of the Ecole des Mines: 
— '^To every ounce 5 oz. of white lead are added, and the whole tri- 
turated together; the mixture thus formed is used as a color." In M. 
Itier's first red the oxides of lead and iron exist in the same proportions. 

P^ao-cki-hong^ t. e. precious stone-red (ticketed couleur de rouille). 
— ^This color differs completely from the preceding in the manner in which 
it behaves in the fire, glazing both in the thick and thin parts.- It is with 
this color that the Chinese produce those shining red grounds, in the 
midst of which they frequently form, by scraping, white ornaments with 
the happiest effect. 

It is a homogeneous red powder, emitting no odor of burnt glue when 
calcined. It effervesces only for a very diort time with dilute nitric 
acid; the solution gives a black precipitate with sulphuretted hydrogen. 
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The color is destroyed by boiling muriatic acid. The solution behaves 
like a solution of iron in nitro-muriatic acid containing a little chloride of 
lead. Analysis: — 

LoM by heat, . * 3-20 

Silica, . . . 36*10 

Oxide of lead, . . . 41-16 

Oxide of copper, . . trace 

Oxide of iron and alomina, . . 17*00 

Magnesia, trace 

Lime, . • . 1*10 

Alkalies and loss, • . 2-44 

Kou-tangj i. e. old copper or old bronze (ticketed jaune sale). — This 
is a brick-red powder, which when burnt on porcelain gives only a dull 
yellow tint, without glazing; this is the behavior of a mixture of a yellow 
with an iron-red. The color therefore does not possess the tint which it 
exhibits after burning. Boiling muriatic acid destroys all its color; the 
resulting liquid contains antimony, lead and iron. Analysis: — 



Loss by heat, . 


6-80 


Silica, . 


22-00 


Oxide of lead, . 


56*64 


Oxide of copper. 


0-20 


Oxide of iron, • 


7-20 


Alumina, 


0-40 


Lime, 


1-40 


Magnesia, 


trace 


Antimonie acid. 


1-02 


AlluJies and loss, 


4-34 



From this it appears that the Chinese understand the use of oxide of 
iron to produce both glazed and unglazed red colors, but it is remarkable 
that they should be ignorant of the difierent tints which may be obtained 
with this same substance, by exposing it during its preparation to a gra- 
dually elevated temperature. 

Other Chinese reds, obtained by the authors from M. Itier's and Father 
Ly's collection, and from that of the Musee Ceramique, are the follow- 
ing:— 

Seng-yen-khy-hong^ or red of first quality, requiring no addition; for use 
it must be pounded (Ly). — This consists of brownish, lustrous fragments, 
externally vitrified, and presenting internally some pulverulent rose-color- 
ed portions. The external fragments give a rose-colored powder with a 
slight violet tint. This powder is the same as the 

Si-yen-ichy-h&ng^ or prepared red of first quality, used without addition 
of yuen-fong (Ly ). — It contains some carbonate of lead. These two colors 
have the strongest affinity with the two following. 

Seng4ing-hongy i. e, red of second quality, requiring no addition of 
yuenrfeng\ for use it must be pounded (Ly). 

Si-ti^g'hongj prepared re<l of second quality, re(juiring no addition of 
yuenrfeng (Ly). — These colors are attacked with difficulty by cold nitric- 
muriatic and nitro-muriatic acids. Hot concentrated nitric acid takes up 
a large quantity of oxide of lead and some silica, but part of this remains 
in a gelatinous state. The rose color is persistent, and seems to become 
concentrated in the residue insoluble in nitric acid. This residue is rapidly 
attacJped Iby hot cgMeatmted solutioDa of potash and soda, or their cai- 
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bonates, leaving only a few blue flakes of fiaelj^-divided ^old. Boilbff 
Ditro-muriatH^cid destroys this color; there remains a deposite of silica ana 
ehloride of lead; the color disappears, and the liquid contains perchloride 
of gold. Boiling muriatic add dissolTes it with difficulty, and leaves am 
unattacked powder; the liquid does not contain any ^old. The color 
contains neither tin nor boracic acid; its essential constituents are silica, 
oxide of lead, potash, soda and gold; its inessential constituents, alumina, 
copper, iron, lime and magnesia. The analysis of the two colors m both 
states gives the following results: — 





Yen-tehy-hong. 


Ting-hong. 




Deng. 


\ 

8L 


Seng. 


8L 


L068 by heat. 


1-21 


3-60 


M9 


3-20 


Silica, . 


4000 


38-80 


30-71 


38-30 


Oxide of lead. 


4S-66 


47-37 


48-70 • 


48-00 


Alumina, 


0-20 


trace 


0-46 


0-29 


Peroxide of iron, 


0*31 


030 


0-23 


0-30 


Lime, 


trace 


trace 


0-41 


0-15 


Magnesia, 


006 


trace 


trace 


trace 


Potaah and soda. 


8-00 


7-64 


7*90 


7-60 


Oxide of copper, 


0-40 


0-40 


0-30 


0-44 


"Metallic gold, 


0*20 


0-25 


0-20 


0-30 


Loss, 


1-08 


1-74 


0-91 


1-42 



The quantity of gold was determined in the dry way by fuang 10 grms. 
of the color with 15 grms. of tartrate of soda, 10 of borax, and 10 of 
fused carbonate of soda; the mixture was allowed to cool in the crucible, 
vrhich was then broken, and the gold obtained by cupellation from the 
button of lead formed; the gold weighed 0*026 grm., which agrees with 
the quantity ascertained by the humid way. 

From these analyses it appears that these four colors are identical. 
They came from King-te-tching; a sample of the following color, obtained 
byM. Itier at Canton, having the same composition, we may regard it as 
the general constitution of gold colors in China. 

Hang'koa^ t. e. safflower-red (ticketed laque rose sak). — It is a rose- 
colored powder, slightly purple, which behaves with acids like the pre- 
ceding colors. It is, in fact, the same substance, as may be seen from the 
analysis: — 

Lose by heat, . . 140 

SLlica, . . . 41-78 

Oxide of lead, . . . 44-13 

Oxide of copper, . • 0-26 

Alumina and oxide of iron, . . 2-40 

Lime, . • . 1*60 

Magnesia, . . 0*11 

MeUllicgold, . . 0-38 

Alkalies and lo68, 7-94 

M. Itier's collection contains two more colors, consisting of mixtures 
of this red with other colors which have already been noticed. 

Tsing-Keriy i. e. nenuphar-blue f ticketed amaranthe fonci), — A light 
Tiolet powder, which under water is seen to consist of three diflTerentTy- 
colored substances, — one colorless, the second rose color, the third blue. 
The mixture effervesces very slightly with dilute nitric acid. 

17* 
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Uong-feUy or red powder, literally red neal (ticketed r^se couhureMU)^ 
— A pale roae-oolored powder, coDsistiiiff of a mixture ot white and red 
powders. The authors have not been able to find the least trace of oxide 
of eobalt. The analysis of these two colors gave — 





TBing-Iien. 


Hong-fen. 


Loitl^to, 


s-oe 


1-40 


Silica anil oxid« of tlSt 


41*80 


30-30 


Oxide of lead, 


45-16 


48-25 


Oxide of copper. 


0-60 


0-20 


Alumina and oxide of iron, 


0^ 


1*00 


Lime, 


120 


2-02 


Magnesia, 


trace 


0-05 


Metallic gold, 


0-20 


85 


Oxide of cobalt, 


0-20 


0-00 




8-34 


7-48 



Thus, whatever be the source of the Chinese porcelain colors, they all 
present a very striking general character, — a slightly varying glass, com- 
posed of silica, oxide of lead, soda and potash, containing as silicates a 
certain per-centage of coloring oxide. The only exceptions are the oxides 
of iron and manganese, employed as reds and blacks; and this is the case 
only because these oxides, if dissolved in silica, no longer .furnish red 
audi black colors. No color contains borax or boracic acid. This pecu- 
liarity in the composition of the Chinese colors naturally induces pecu- 
liarities in the decorations which they are employed to produce, and thus 
it is that the Chinese and Japenese porcelain paintings acquire their dis- 
tinctive character. 

The multiplicity of colors produced in Europe by mixture is unknown 
to the Chinese, and they are even quite ignorant of many of our materials. 
Their coloring matters are limited to oxide of copper, gold, antimony, 
arsenic, tin, impure oxide of cobalt, oxide of iron and oxide of manganese. 
In Europe when they make use of these various oxides, they derive great 
advantage from substances unknown to the Chinese. Thus the tint of 
pure oxide of cobalt is modified by the addition of oxide of zinc or alumina, 
or sometimes of alumina and oxide of chromium; pure oxide of iron fur- 
nishes about ten reds; by combining different proportions of oxide of iron, 
oxide of zinc, and oxide of cobalt or nickel, pale and dark ochres are obtain- 
ed; browns are prepared by increasing the quantity of cobalt in the composi- 
tion of the ochre, and blacks by the suppression of the oxide of zinc, in 
the same preparations. Yellows are rendered paler by the addition of 
oxide of zine or tin, darker by oxide of iron. Oxide of chromium, either 
pure or combined with oxide of cobalt, or with the oxides of cobalt and 
zinc, gives a series of greens, varying from yellowish green almost to pure 
blue. Metallic gold furnishes the purple of Cassius, which may be trans- 
formed at will into violet, purple, or carmine. Oxide of uranium and the 
chromates of iron, cadmium and baryta, furnish useful colors; and lastly, 
we employ the metals which are inoxidable in the lire, and the prepara- 
tion of which requires a degree of chemical knowledge which the Chinese 
are far from possessing. 

All these oxides are simply mixed in the European colors, whilst in the 
Chinese they are dissolved. In fact, the following analyses of materials 
known in France as enamels exhibit exactly the same composition as the 
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Chinese porcelain colors. These ere enamels used for articles of bijou* 
terie in copper, gold, and silven— 





Bine for 


Gold for 


Green for 




ooppor. 


copper. 


sUveK. 


LoM bj heat» , 


1-00 


0-06 


0-10 


Silica, 


61*00 


47-70 


63-6S 


Oxide of lead. 


34-67 


81-19 


25-30 


Oxide of cobalt, . 


1-00 


0-10 


0-00 


Oxide of iron, 


trace 


0-40 


0-46 


Oxide of manganese, 


0-00 


1-SO 


0-90 


Alumina, . • 


trace 


0-26 


0-60 


Lime, 


aoo 


1-80 


1-26 


Magnesia, 


trace 


trace 


trace 


Oxide of copper. 


• trace 


trace 


0-80 


Metallic gold. 


— 


0*46 


0-00 


Potash and soda. 


10-43 


13*«3 


17-80 


Oxide of tin, 


— 


3-60 


0-00 



The fluxes which are used in eDamelling on gold, silver and copper, 
and that which is applied over the painting called sous-fondant in France, 
may also be compared with the colors used by Chinese in the decoration 
of their porcelains; it will be seen that these compounds are similar. The 
only dinerence is in the degree of fusibility, which is greater in the Chinese 
enamels: — 





Flux for 


Flux for 


Flax for painting 




silver. 


gold. 


{aotu-fondant.) 


Loss by beat. 


0-30 


0*10 


0-10 


Silica, . 


48*10 


63*60 


44*82 


Oxide of lead. 


88-25 


31-19 


41-69 


Oxide of copper. 


0-32 


trace 


trace 


Oxide of iron, 


0-25 


0*40 


0-31 


Oxide of manganese. 


0-00 


0*60 


0*16 


Alnmina, 


0-24 


0*54 


0*46 


Lime, 


. 0-60 


1-26 


0-82 


Magnesia, 


trace 


trace 


005 


Alialies, . 


. 12*04 


12-31 


11-70 



The similarity exhibited by comparison of the composition of these 
enamels with the Chinese porcelain colors, is also shown in the behavior 
of both in the fire on porcelain. It has long been known that enamels 
will not burn on European porcelains, from uieir scaling off. The Chi- 
nese colors sent by Father Ly and M. Itier, when tried upon European 
porcelain at Sfevres, acted in exactly the same manner, whilst when ap- 
plied to Chinese porcelain they burnt well in. The authors consider that 
the cause of this lies in the difference between the glaze of the two 
porcelains. It is stated in the former part of this paper, that the Chinese 
porclain mass, bemg more fusable than the European, must therefore be 
covered with a more fusible glaze; and it is the introduction of lime into 
the glaze, which, diminishing its infusibility and modifying perhaps its 
dilatability, approximates its physical properties to those of enamels. 

If the aspect of the Chinese porcelains be different from that of the 
European, if the harmony of their decorations appears more varied, it is, 
according to the authors, the necessary result of their methods. All their, 
colors contain but little coloring matter; they only possess strength of tone 
when laid on to a thickness which gives their paintings a relief which it 



Digitized by CjOOQ IC 



SOO Mechatiia^ Ph^fsieSy and Chemistry. 

is imposible to obtain bj other means; the barmdny of their paintings is 
the consequence of the nature and composition of their enamels. 

In addition to samples of the colors used in China, Father Ly has also 
sent specimens of the gold employed there in the decoration of porcelain, 
of the substance used as a diluent, and of the pencils employed in laying 
on the colors. 

Mtal. 

Gold is the only metal used by the Chinese. Father Ly has sent two 
specimens, the one green the other yellow gold. 

Khong'tchhy^king is prepared aoM color of the first quality. 

Koang^kif^^ prepared gold color of second quality. 

The samples resemble that known in Europe as honey^goU or sheU-gM. 
According to Father d'EntrecoUes, the gold is powdered and laid on the 
wet surface of a porcelain vessel until a thin layer of gold is formed. It is 
then dried; for use> it is diflused in a sufficient quantity of gum-water, 
and 3 parts of white lead mixed with every 30 parts of gold. It is curi- 
ous that the proportion of gold and flux employed is the same as at 
Sevres; the flux employed at that place, instead of white lead, is the ba- 
sic nitrate of bismuth. 

DOaenh. 

The Chinese use water to dilute these colors, instead of oil of turpen- 
tine, which is employed for this purpose in Europe. Only a few colors 
require the addition of a particular substance to render their employment 
easy. This substance is called yeou-p^hy-kaoi it is a size made of bul- 
Iock's skin. The colors to which it is added are, according to Father 
Ly, fan-hong^ feng-hong and cking-lan; but the authors have also found 
it in the black called sirfing-liao by M. Itier. It is this substance which 
produces the odor of burnt glue evolved by these colors on calcination. 

PencUs. 

M. Itier brought from Canton an assortment of the pencils with which 
the Chinese of Uiat place applied their colors to porcelain. The collec- 
tion of the Ecole des Mines contains an assortment sent from King-te- 
chin^ by Father Ly. All these pencils are of a similar structure; they 
consist of a long hollow stalk, like a reed, in the interior and at the extre- 
mity of which some very lone hairs are firmly fixed. According to Father 
Ly, ^%ere are common and fine brushes: some serve for laying on varioos 
colors, others for painting delicate flowers, some for painting with com- 
mon red, others with fine red.'' 

Summary. 

This examination of the materials employed by the Chinese in the 
decoration of porcelain leads to the following results: — 

1. The mtiffk colors J that is to say, colors which bake at a very low 
temperature compared with that necessary for the baking of the porcelain, 
are &r less numerous. 

2. The palette is not composed of colors properly so called, but of 
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mameU; that is to say, of plmnbo-alkaline glasses, variously colored by 
jaeans of a small per-centage of dissolved coloring oxides. 

3. The compositioQ of the glass is in general but little varied, and the 
coloration always slight: it is this lightness of tone, together with the 
liveliness of the tint, which gives the Chinese porcelains their character- 
istic harmony. and richness. 

4. The enamels are colored by oxide of cobalt, oxide of copper, gold, 
antimony, tin, and arsenic. 

5. The enamels are applied with water, sometimes with the addition 
of some size formed of bullock's skin. 



There are also certain hard coloring matters employed by the Chinese 
in various ways, of which the authors have said nothing in their present 
memoir; they propose to make them the subject of a third and last me* 
moir on this subject. — ^imu de Chim, ei de Phys. j July 1852, pp. 332-365^ 



On the best Mode <^ Focusing the Photographic Apparatus. By A. Ci«a.u- 



DET.* 



SiB, — Not having the honor to belong to the Photographic Society, 
I have only just heard that one of its members proposed at one of the 
meetings some time ago, a new mode of focusing the instrument in order 
to obtam a broader efTect in portraiture, or when artists make use of 
liiotography for sketches, and studies for compositions of figures, &c. 

Upon inquiry, I have found that the mode consists in endeavoring to 
place the object a little out of focus, instead of endeavoring to focus as 
correcdy as possible. 

The author of this suggestion being one of our most eminent miniature 
painters, and at the same time an experienced amateur in photography, 
iiis opinion deserves to be examined, and his views perfectly understood. 
I must own, that as a photographer, I was not a little startled at the an- 
nouncement of this idea; but coming from such an artist as Sir William 
Newton, I would not pass a judgment without mature reflection; and I 
now wish to discuss the question, in order to discover if the means re- 
commended by Sir William will fulfil the object he is aiming at, and if 
there are not some better means to arrive at the same result. 

About eight years ago, when I began to adopt the practice of taking 
non-inverted portraits, I observed that I always obtained a more artistic 
effect when the image had been reflected by a prism, before being refract- 
ed in the camera obscura, than when I operated without a prism, 
and produced inverted portraits. Comparing the two different results 
with Mr. Talbot, the gentleman observed, that the pictures taken with 
the addition of the prism were softer and more harmonious than those 
taken without the prism; and in trying to explain the cause of the effect, 
we came to the conclusion, that the slight imperfection inseparable from 
the use of the best glass prism of a considerable thickness, which did not 
refract the rays in a mathematical regularity, but with a certain degree of 

* From th« Joonial of tile Sodetj of AiO, Lomdon, J^o. M. 
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confusion, owing to the want of the matter in all the parts of the prism 
being perfectly homogeneous, and that the softness of the effect was pro- 
duced by the rays slightly overlapping each other where they ought to 
be separated. 

I was struck with this fact, and I began a series of experiments on the 
subject. I placed before the plate in the camera a very finely-ground 
glass, and I found that the sharp image of a well-focused, first-rate object 
glass, was by that means considerably softened) and the effect was artis- 
tic. Some time after, mentioning this experiment to Sir David Brewster 
that eminent philosopher told me that he himself had found a great ad- 
vantage in the production of positive Talbotype pictures, by placing be- 
tween the negative and the positive a very thm sheet of tissue-paper. 

If I rightly understand the idea of Sir William Newton, these results 
are exactly tnose which he wishes to obtain in endeavoring to operate a 
little out of focus; and I can well understand wh^a real artist is desirous 
of avoiding that too minute correctness of details in photographic por- 
trait, — a composition produced by a perfect lens at its exact focus. But 
there is a means to produce a better effect than by putting the image out 
of focus, namely, by the interposition of a slightly opaque medium; and 
the following are the reasons for the preference. 

If it were possible to have all the various planes of the subject or com- 
position at the exact focus, a small error in that focus would be the same 
for all the various planes of the picture, and that error obtained on pur- 
pose might soften the harshness of detail, and produce on the whole a 
more artistic effect. But it is not so; there is only one plane for which 
we can get an exact focus; all the others are out of focus, and the more 
so they are father before or behind that plane. So that if the eyes are in 
the exact focus, the ears and the nose are out of focus, but not in a verv 
conspicuous degree. If the body is turned on one side, and the shoul- 
der and arm which are nearer the apparatus are in the exact focus, the 
other shoulder and arm are devoid of the same sharpness of outline; and 
when the shoulder and arm, the more distant from the apparatus, are in 
good focus, the front part of the body is not so sharp. In fact, the rays 
converging on one point, by crossing each other, form two opposite 
angles, the apices of both being on the point of convergence, and from 
that point the rays converging more and more, the confusion increases the 
more the objects are put out of focus. 

It is, therefore, very clear that if we focus on the most important part 
of the subject, such as the face, and then push the tube of the lens in or 
out in the slightent degree, we have the means of softening the harshness 
of details of a too well defined face; but if we push the tube out, the parts 
before the face will be more confused than they were before; and if, on 
the other hand, we push it in, the parts behind will be more confused 
than they were before. The difference will be incongruous in both cases 
either for the nearer or for the more distant parts. The confusion in 
these parts will be such that the drawing will be false, and the outline 
deficient. 

Therefore, as it is not possible to put all the parts of the picture out of 
focus in the same degree, and as by the interposition of a slightly opaque 
medium we may have the same degree of softening effect upon the whole 
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pietiirey it is preferable, in order to produce the artistic result aimed at 
by Sir Wiitiam Newtoo, to focus the apparatus as correctly as possible 
for the middle plane^of the picture, and to operate through such a me- 
dium as I have mentioDed. 

This subject is as important as Sir William asserts, and if examined 
carefully, some good may result from the inquiries. The idea is quite 
rational in its object; but I think that in considering the defects of altering 
the focus, he will find that it is inconsistent with the scientific considera- 
tions of the laws of optics, and for that reason impracticable. 



On an Arraai^merd for taking Stereoscopic Pictures mUi a single 
Camera, By Mr. Latimer Clark."*" 

In introducing this arrangement to the notice of the Society, I do not 
wbh to represent it as calculated to supersede the ordinary method of 
taking stereoscopic pictures, viz: with two cameras, or even as being so 
good as that method; but it possesses a few important advantages; the 
pictures are produced on one plate and by one operation, with no more 
trouble than an ordinary portrait, and being both formed by the same 
lens and developed by the same solutions, they are almost sure to possess 
uniformity of size, tone, and intensity. Many amateurs, too, already pos- 
sessing one good lens and camera, will be glad to obtain stereoscopic por- 
traits without incurring the expense and encumbrance of two others; lastly, 
they require no aAer-adjustment of position for the stereoscope. 

The camera exhibited is adapted only to produce pictures of the size 
of those ordinarily purchased in the shops; the arrangement consists of 
two parts, viz. the camera frame, which contains the collodion or da^ 
guerreotype plate on which the images are successively impressed, and 
the contrivance for rapidljr moving the camera laterally through the re- 
quisite arc without deranging the position of the image upon the ground- 
glass, or iodized plate. 

The camera frame or plate-holder contains a narrow dark chamber of 
the usual construction, capable of receiving a slass plate about 6f inches 
by 3^; we will call this portion the slide; it slides to and fro freely within 
the frame through a space of 2^ inches or 2|, which is about the distance 
between the eyes; to admit of this the frame must necessarily be 10 or 
11 inches long, and it therefore requires some simple adaptation to fit it 
to the end of an ordinary-sized camera. In the front of the frame is an 
aperture about 2^ inches square, closed by a sliding door, and capable 
of being contracted by an oval or other shaped diaphragm, which deter- 
mbes the size and the form of the two pictures impressed on the plate, 
and which may be raried at pleasure. The distance between the two 
pictures is determined by the lateral motion of the slide, viz. 2§ inches, 
as stated before. AAer one of the two images has been impressed, the 
slide has to be shifted laterally at the same instant, and in the same di- 
rection as the camera itself, by means which I will presentlydescribe. The 
second image is then taken, and the frame removed. 

In the foregoing contrivance it is necessary to obtain the focus by a 
"From the London Journal of the Photographic Society, No. 5. 
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separate gbs8; but in the ^dagaerreotype arrangement the fecasing-glata 
foruM part of tbe apparatus; the slide is here in three pieees; the centre 
piece is tbe focttaing'>glas8, vbtch, being hinged at the bottom, does not 
slide, but falls back out of the wa j. The two side pieces (each of which 
IS 1^ perfect dark chamber containing a sensitive plate) are now in a posi- 
tion to be drawn successively into the field of view opposite the front 
aperture, and the imagete impressed. This makes a rery compact arrange* 
menty and requires no door in front of the frame, the plates being exposed 
to light only when brought opposite to the central opening. 

We now come to the means employed to guide the camera in its lateral 
movement, the object being all the while retained in focus. A strongly 
framed camera-stand carries a flat table about 20 inches wide by 16, 
furnished with the usual adjustments. 

Upon this are laid two flat bars of wood, in the direction of the object 
and parallel, and about the width of tbe camera asunder; they are 18 
inches in length; their front ends carry stout pins, which descend into the 
table and form centres upon which they turn; their opposite ends also 
carry similar pins, but these are directed upwards, and fit into two cor- 
responding holes in the tail-board of the camera. Now when the camera 
is placed upon these pins and moved to and fro laterally, the whole s}-stem 
exactly resembles the common parallel ruler; the two bars form the ^ides, 
and the camera, although capable of free lateral motion, always maintains 
a parallel position. In this condition of things it is only suited to take 
stereoscopic pictures of an object at an infinite distance; but to make it 
move in an arc, converging on an object at any nearer distance, it is only 
necessary to make the two guide-bars approximate at theirnearer end so 
as to converge slightly towards the object, and by a few trials some de- 
gree of convergence will be readily found at which the image will remain 
as it were fixed on the focusing-glass, while the camera is moved to and 
fro; to admit of this adjustment, one of the pins descends through a slot in 
the table and carries a clamping-screw, by means of which it is readily 
fixed in any required position. In order, however, to render the motion 
of the camera smoother, it is advisable not to place it directly upon the 
two guides, but to interpose two thin strips of wood lying across them 
at right angles beneath the front and back of the camera respectively (and 
which may be fixed to the camera, if preferred), and to dust the surfeces 
•with powdered soap-stone or French chalk. 

Lastly, it is necessary that the slide should be shifted laterally at the 
same instant as the camera. The means used for this are simple, and con- 
sist only of a pulley fixed to the right-hand side of the camera, round 
which passes a string which is temporarily attached to the slide, the other 
end bemg fixed to the left-hand side of the table. When the camera is 
drawn to the left hand, this string is long enough to allow the slide to be 
drawn to the left hand also; but when the camera is moved to the right, 
tbe reaction of the string draws the slide also over in the same direction, 
the variations in adjustment being compensated by the intervention of an 
elastic band. 

The operation of taking a portrait is therefore thus performed. The 
focus having been adjusted for both positions, and the camera and the 
slide both drawn to the left hand, the door b rtdsed and the plate ex- 
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posed — ^say^ for five seconds — by one motion of tbe hand; the camera is 
then shifted to the right hand, tbe slide moTing at the same time sponta- 
neously: this occupies less than a second of time; and the plate inks new 
position having been exposed five seconds longer, the door is closed, and 
the operation completed — ^the whole sittii^ having been supposed to 
occupy eleren seconds. 

The portraits thus taken may be either viewed as positives upon the 
glass, in which manner they form very pleasing portraits, or they may 
be transferred to paper; or, lastly, they may be transferred to another col- 
lodion plate, by direct superposition and exposure to daylight or gas- 
l^ht; by this means a positive picture is obtained, which may be either 
viewed as a transparency, or backed with white varnish. The effect of 
this is good, and deserves greater attention than it has hitherto re- 
ceived« 

With regard to the distance between the two positions of the camera, 
i know of no good reason why the natural distance of the evea, viz. 2^ 
inches, should be much exceeded. By moving the camera about four or 
five inches, a little extra relief is obtained without visible distortion; but 
if this distance be greatly exceeded, especially for near objects, they be- 
coflie apparently diminished in size, and have the appearance of models 
and dolls rather than of natural objects. I am aware, however, that there 
exists much difierence of opinion on this subject. 



JVbte on a mw Portable Reflecting Stereos&>pe. By C. Whbatstone, 

Esq., F. R. S.* 

The most perfect and generally useful form of the stereoscope is that 
with reflecting mirrors described in my earliest memoir ^'On Binocular 
Vision," published in the PhilosophiccU Transactions for 1838. Pictures 
of any size may be placed in it, at the pro{)er point of sight, with the 
proper convergence of the optic axes, and it admits of every requisite 
adjustment to make the pair of binocular pictures coincide correctly. 

I have described in my second memoir a portable stereoscope which 
folds into a small compass, and which is well suited for pictures not ex- 
ceeding six inches by four. I have since constructed an instrument, very 
convenient for carrymg about, which is adapted to exhibit pictures of the 
largest dimensions usually taken, as well as smaller ones, and which may 
be made* use of either for mounted or unmounted pictures. When closed 
it occupies a space of 9 inches in length, 5 in breadth, and 4^ in height; 
when expanded the instrument is 2 feet in length, 1 foot in height, and 
9 inches in depth. The base and sides consist of jointed bars on the 
principle of the lazy-tongs; the two mirrors fold together back to back, 
and, by means of a binge on their support, fall into a groove on the base 
fitted to receive them. On the top of each of the expa^ing sides a clip 
9 incbes in length receives the picture (which there is no need to mount 
on card-board), and holds it by the pye^sure of a suitably disposed spring; 
and a similar but detached spring clip is applied to the lower end of the 
picture in order to keep it flat and in a vertical portion. 

* From the London Journal of the Photographic Society, No. 6. 

Vol. XXVI.— Third Sxbibs^No. 3.— Ssptzxbkr, 1863. 18 
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The pictiires being fixed b the clips, so that their reflected images 
shall appear single and coincide in all their parts, the accurate adjust- 
ment to the sight of different persons is effected by sliding to and fro the 
pillar which supports the mirrors; the optic axes being caused to con- 
verge more as the mirrors are moved towards the eyes^ and vice versa. 
As the height of the sides is variable through every degree, the pictures 
are easily adjusted to the same level by pressing on the side which is 
highest. The length of the base being also variable, the pictures, if it be 
required, may be placed at different equal distances from the mirrors. If 
the pictures are not straight with respect to the sheets of paper on which 
they are placed, one end may be brought lower than the other merely by 
drawing down that end so that it shall not enter the clip so far as the 
other. 

The instrument is furnished with a pair of ordinary spectacle lenses. 
No. 24. If the pictures were so placed that their reflected images coin- 
cided when the optic axes made an angle of 15°, corresponding to the dis- 
tance of 12 inches, no lenses would be requisite, as the distance of the 
binocular image, the convergence of the optic axes, and the adaptation of 
the eyes to distinct vision would have their customary correspondence. 
But, for reasons I have elsewhere stated, a much better effect is produced, 
and the objects appear larger and more distant, when the pictures are so 
placed that, to cause their most distant corresponding points to concide, 
the optic axes are parallel, or nearly so; in this case, however, in order 
to see the objects distinctly, the rays proceeding from them must be ren- 
dered less convergent, and for this purpose lenses are necessary. 

The lenses are movable in a vertical direction, in order that they may 
be fixed at the proper point of sight; the effect of a stereoscopic picture 
greatly depends on its being thus viewed, though it is a circumstance 
which is very generally disregarded. 



Experiments in Screw Propulsion* 

In continuation of our notes on this subject, we have to record the 
following experiments : 

The Vadizy a new iron steamer of 950 tons and 220 nominal horse 
power, built by Messrs. Tod and MacCTegor, md belonging to the Pen- 
msular and Oriental Company, was ntted with a Griffith's screw, and 
tried at the measured mile, at Stoke's Bay, on the 16th June. Of ten 
runs made with the screw at various pitches, the most successful showed 
a superiority of a quarter of a knot over the common screw, whilst the 
vibration was very much lessened. 

What, however, has most elated the friends of screw propulsion has 
been the repeated success of the Bengalj whose first voyage, considered 
beyond praise, has been even outstripped by her second. It appears, 
indeed, as a correspondent of the Times remarks, that ^Mhe days of pad- 
dle-box steamers are numbered,'' and the most inveterate supporters of 
the paddle are beginning to change their minds. The Peninsular and 
Oriental Company are gradually adopting the screw in their large fleet, 

* From the London Practical Mechanic'! JoumaJ, July, 1S53. 
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to the entire exclusion of the paddle. This step was first contemplated 
when the Bombay , Madras^ Formosa^ and one or two others, proved suc- 
cessful. The Bengal was constructed as a final experiment, and we need 
not wonder that the triumph she has achieved has brought the company 
to a decision. What steamers they still have on the principle now begin- 
ning to be called ^'old-fashioned,^' are, for the most part, to be allowed 
to wear out; but even such of these as are of a suitable shape, and are 
worth altering and repairing, are to be changed into screw steamers. The 
Haddington^ of 1600 tons, is, it is said, to be so metamorphosed, being 
in need of repairs. The Himalaya^ of 3500 tons, lately launched, intend- 
ed to be a paddle-boat when commenced, was subsequently altered to a 
screw. Amongst those in progress, all screws, are the Smda^ of 2600 
tons; the Candia, 2200 tons; the Pera^ 2200 tons; the JMna^ 2200 tons; 
and the Colombo^ 1900 tons. 

A comparison of the cost and expenses of the Bengal^ with those of 
paddle-steamers of similar class, will give reasons for preference of the 
former, much more appreciable by the commercial mind than mere sci- 
entific considerations. The Bengal is of the same size as the Orinoco^ 
Parana, and Magdakna, 2250 tons, belonging to the Royal Mail Steam 
Packet Company, and carrying the West India mails. These vessels 
have engines of 750 horses power, whilst the Bengal, with 470, or about 
two-thirds of this, has reached a greater speed than any of them. The 
Bengal has a vtxy great advantage with regard to fuel, requiring but 45 
tons per day, whilst the three West India boats consume from §5 to 90 
tons. A reduction in the amount of fuel, besides diminishing that item of 
cost, brings with it a gain in the freight; for the Bengal could carry 600 
to 700 tons of cargo, instead of the mere 250 or 300 tons which the West 
India steamers are capable of taking, in addition to their 1200 tons of 
coals. The Bengal cost, it is said, about 70,000/., whilst the Orinoco cost 
from 95,000Z. to 100,000/.; and, in addition to all this, is to be consider- 
ed the difference, in wear and tear, in favor of the screw vessel. With 
facts like these before them, we cannot be surprised that the attention of 
men of capital and enterprise is at the present moment so strongly at- 
tracted to the new system of propulsion. 

On the 18th June, Sir Thomas MitchelPs Boomerang propeller was 
again tried in the Conflict, The instrument employed on a previous trial 
had been made too weak, and broke almost at starting. On the last occa- 
sion no such casualty happened, and a speed of 9^ knots was the average 
result, of eight runs at the measured mile, in Stoke's Bay. The numbers 
of revolutions averaged 63J. This speed is said to be somewhat above 
that obtained in the Cortflid with a common screw. The diminution of 
the vibration of the vessel was remarkable. The experiment was, in fact, 
decided in favor of the new propeller. The trials in Commodore Martin's 
squadron show that the Conffict is far from being a fast vessel, either un- 
der steam or canvas; and it is considered that, with vessels of finer lines, 
proportionately better results will be obtained with the Boomerang. It 
has continued to be successful in the Genova, whose experimental trip 
we have already recorded; this vessel, on her voyage home from Quebec 
to Liverpool, having averaged a knot an hour more than she had ever 
previously done with a common serew. 
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The attention of the pablic has also lately been called to another and 
newer system of screw-propulsion, the invention of Mr. Burch, whose 
beautiful models have been much admired. The invention is an improve- 
ment on Griffith's arrangement. The centre of the propeller is occupied 
by a large drum. The lines of the ship are made to run into the periphery 
of this drum, and continue beyond it, finally merging into the stem-post, 
so that the ship is in the shape of a cone at that part. The blades, of 
course, project outside the drum, and the water is acted on in an un- 
broken state, as it flows in straight lines along the ship's side, without 
winding in under the run, or impinging upon a central globe, as in Grif- 
fith's plan. I'he arrangement is, in ract, the carrying out of a suggestion, 
in reference to Griffith's screw, made in our own columns a few months 
back. Mr. Burch has hit upon a very ingenious plan of reducing the 
friction between the surfaces of the central drum and the casing in which 
it works. A small pipe, communicating with the atmosphere at its upper 
end, opens, at its lower end, near the centre of the surfaces to be lubri- 
cated; and it is expected that the centrifugal action will draw down the 
air, so as to interpose a film between the surfaces. The quantity must, 
however, be so regulated, that none shall pass out into the water on 
which the blades are acting; otherwise, some of their effect will be lost 
The size of the central drum allows of the introduction of mechanism for 
swivelling the blades, and even of drawing them entirely within the drum. 
The principle possesses several good points, but the proportion of the 
cones in the models appeared much exaggerated. We understand the 
models are on their way to the New York Exhibition. 

Since these notes were written, a further set of experiments have been 
made with Griffith's screw. The object was to test the new screw under 
both steam and canvas, the wind on the previous occasion not having 
been sufficiently strong to use the sails. The first trial was made with the 
angle of the blades set at a coarse pitch, when the engines made 22^ revo- 
lutions with the fore and ail sails set. In this manner the Cadiz went 
from Southampton docks to Stoke's Bay, a distance of 14 miles, within 
the hour, and subsequently ran the measured mile, with a light breeze, 
as follows : 



RoTolodons. Steam. Yacrnim. Time. Speed. 

Ut Rum 22i 10} lbs. 261 4' 54'' 13-24^ 

2d Ran, 22) 10 " 26| 5' 30'' 10-909 



The JippUcaiion of Chromo-LUhographp* 

The present work, Mr. Wyatt tells us in a ^'Postscript," is "the most 
important application of Chromo-Lithography to assist the connexion 
which should subsist between Art and Industry which has yet appeared;" 
and, further, "that it has been produced upon a scale of magnitude, and 
with a degree of rapidity, unexampled in this or any other country." The 
Messrs. Day, it appears, were desirous of demonstrating on a great scale 
the capabilities of color printing as. an auxiliary to industrial education. 
No expense was spared. Mr. Wyatt was chosen director, twenty dis- 
tinguisned draftsmen were at once set to work, and the whole of the 
* From the London Atfaeiimuiiy June, 1858. 
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drawings were made without having recourse to the assistance of any foN 
eign artist. Then came the transfer to the stone: — and here Mr. Wyatt 
shall tell his own story : 

"For the purposes of Lithography the original drawing requires, in the 
first instance, to be carefully traced. It is then retraced, or transferred to 
the stone, by interposing between the surface of the latter and the drawing 
a thin sheet of paper, prepared on the side next the stone with red chalk. 
The lithographer then draws upon the stone with a greasy chalk or ink, 
as the case may be, the whole of the outline of the subject, and a» much 
of the shading as he may think necessary. On the conclusion of this 
drawing in black and white, the stone is sent to the printer, who, after 
chemically preparing it for the operation, takes off carefully as many im- 
pressions as there are colors required to perfect polychromy of the origi- 
nal drawing. These impressions oa thin paper are laid, whilst yet moist, 
upon a corresponding number of supplementary or color stones, and 
passed through the lithograph press. By this means the outline of the 
•first or key-stone is printed off upon each of the remaining stones of the 
series, and the artist is provided with an outline upon the latter, identical 
with that which existed upon the key-stone. Carefully analyzing the 
amount of each color in the original drawing, and noting the points of 
its predominance, where, in some cases, it is allowed to appear pure, 
and in others to enter only into the composition of broken lints, the 
artist proceeds to indicate upon each stone, in black chalk or ink, the 
requisite amount for each separate color. Great care is required to bear 
in mind the succession of these tints, and to make due allowance for it, 
since it is obvious that the last printed, by its greater or less degree of opa- 
city, may tend to kill all that has been done before. Great attention is like<» 
wise required in order that, when the rarious stones are worked together, 
the filling in of one color shall exactly meet the space occupied by another, 
without either overlapping and producing dark edges, or leaving white 
lines or gaps between each tint." 

The stones employed in working these one hundred and sixty plates 
are one thousand and sixty-nine in number, weighing in all about twenty- 
five tons. These twenty-five tons are now sent to the printer. 

^^Supposing the artist's work to have been satisfactorily terminated, 
much now depends upon the printer. Considerable hazard is incurred 
in the chemical preparation of the stone, since, if washed with acid of too 
great a strength, all the delicate lines will disappear; or, if etched with 
too weak a solution, there will be a general tendency in the tints to clog 
up and become overcharged. Still greater difficulties present themselves 
in so attaching the paper upon which the impression is taken to each of 
the stones, as to cause the successive colors to {9M into exactly their pro- 
per places, or,, in technicallanguage, to cause the stone to 'register' welk 
Considerable practice is necessary before the requisite amount of dex* 
terity can be attained in this r«q)ect; and few but those who have stood 
beside the press, and watched its practical inaBipulation, would give the 
workman credit for the degree of skill which is essential to a successful 
carrying out of this part of the operation. Where great rapidity is indis>> 
pensable, these difficulties are materially increased; because, if any color 

IS* 
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he too heavily printed^ it will take so long to dry that it will for some 
time be impossible to work off the remainiog tints upoo the same impres- 



sion/ 



For the Journal of the Frmnklin Ixistitate. 
MlkottancPs BaUer. 

The April number of the Journal contains an account and engraving 
of MilhoUand's boiler for burning anthracite coal on the Reading Rail- 
jroad. Is not this boiler identical with one patented in England, in 1845, 
by John Dewrance, published in Vol. xxix. of the London Journal o/* 
Arts and Sciences^ the description of which reads as follows: 

<^The first part of this invention, viz: improvements in steam boilers, 
consists in the application to locomotive engine and other boilers of a box, 
chamber, or chambers, in addition to the ordinary fire box, whereby the 
combustible gaseous products of the furnace, in passing to the boiler flues, 
are caused to mix with atmospheric air, and become consumed. 
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a, is the fire box of a locomotive engine boiler; 6, an air chamber, sur- 
rounded by the water in the boiler, in the same manner as it surrounds 
the fire box; c, €, c, are short flue tubes^ connecting the fire box with the 
chamber &; or, in place of these tubes, the fire box and chamber may be 
connected by one or any number of floes, d, dy d, are the ordinary flue 
tubes; «, is Ae bottom plate of the air chamber ft, fitting air-tight into its 
place; and / is a valve, by which atmospheric air is admitted, through 
a pipe or pipes, into the chamber ft, for the purpose of mixing with me 
gases and smoke evolved from the combustion of the fael in the furnace. 
These valves are to be regulated by the engineer, as occasion may re- 
<|uire, 80 as to admit the quantity of air into the chamber which shall be 
found requisite for completing the combustion of the gaseous products 
of the fuel. The air being thus admitted into the chamber ft, becomes 
mixed with the combustible gases arising from Ae fire in the inmace, 
and materially assists in their combustion. By this means a lai^r quan- 
tity of heat is evolved, and communicated to the boiler for the generating 
of steam, and thus an economy of fuel is effected. 

^^The patentee claims the use and application of an additional chamber 
or chambers, (such as the aforesaid chamber &^) in locomotive and other 
iMMlers, for die purpose of mor^ perfectly consuming the combustible 
matters evolved fiom the furnace; but he does not confine himself to the 
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peculiar form of chamber shews in the drawiag, nor to the precise ar^ 
Tangement or form of the several parts which have been described; this 
part of the invention being the addition of an air chamber to locomotive 
and other boilers, for the purposes above described." 

Bbitannicus. 



ObservaUanSi Economical and Sanitary^ an the employment of Chemical 
Light for Artificial BluminoHon. By Dr. £. Frankland.* 

Until the commencement of the present century, artificial light was de- 
rived almost exclusively from the animal kingdom; but the great economy 
attending its immediate production from our vast stores of vee;etable fuel 
is becoming more and more apparent, and is in fact so generally admitted 
as to render more than a mere allusion to it and a glance at the following 
Table, unnecessary. — 

Table, showing the comparative cost of light from various sources^ 
each equal to 20 sperm candles burning 120 grains per hour each, for 10 
hours. 





s. d. 


Wax, . 


7 Si 


Spermaceti, 


6 8 


Tallow, . 


2 8 


Sperm Oil (Carcel'a Lamp), . 


1 10 


London Gaaea, B, C, D, £,t 


. 4i 


Mancheiter Gas, . 


8 


London Gas, £, . 


2J 



Notwithstanding the great economy and convenience attending the use 
of gas, and in a sanitary point of view, the high position which, as an 
illumiftating agent, coal gas of proper composition occupies, its use in 
dwelling bouses is still extensively objected to. The objections are part- 
ly well founded and partly groundless. As is evident from the foregoing 
table, even the worst London gases produce, for a given amount of Tight, 
kss carbonic acid and heat than either lamps or candles. But then, where 
gas is used, the consumer is never satisfied with a light equal in brilliancy 
only to that of lamps or candles, and consequently, when three or four 
times the amount of li^ht is produced from a gas of bad composition, 
the heat and atmosphenc deterioration greatly exceed the corresponding 
effects produced by the other means of illumination. By using a gas, 
however, of nearly the normal composition, such as the hydrocarbon gases 
above named, it is evident that three or four times the light mav be em- 
ployed, with the production of no e^reater heat or atmospheric deteriora- 
tion than that caused by. wax candies or the best constructed oil lamps. 
But there is nevertheless a real objection to the employment of ffas-li^ht 
in apartments, founded upon the production of sulphuroos add dunng 
its combustion: this sulphurous acid is derived from bisulphuret of carbon, 

* From the London AUienenm, June, 1858. 

f London Oases, A, B, C, D, E. — ^These are the gases famished to eonsnmenbyfive of 
the principal London Companies. For obvious zeasons the names of the Companies are 
■St mentioned. 
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and the organic sulphur compounds, which hare already been refer- 
red to as incapable of removal from the gas by the present methods of 
purification. The formation of sulphurous acid can readily be proved, 
and even its amount estimated, b^ passing the products of combustion 
of a jet of gas throug;h a small Liebi^'s condenser; the condensed product 
being heated to boiling with the addition of a few drops of nitric acid, 
and then treated with solution of chloride of barium, yields a white pre- 
cipitate of sulphate of barytes, if any sulphur compound be present in the 
gas. These impurities, which are encountered in almost all coal gas now 
used, are the principal if not the only source of the unpleasant symptoms 
experienced by many sensitive persons in rooms lighted with gas. It is 
also owing to the sulphurous acid generated during the combustion of 
these impurities that the use of gas is found to injure the bindings of books, 
and impair or destroy the delicate colors of tapestry. Therefore the pro- 
duction of gas free from these noxious sulphur compounds is at the present 
moment a problem of the highest importance to the gas manufacturer, 
and one which demands his earnest attention. As it is nearly impossible 
for the consumer to procure gas free from these objectionable compounds, 
the only method of obviating their unpleasant and noxious effects is to 
remove entirely the products of combustion from the apartments in which 
the gas is consumed, and thus prevent them from mingling with the 
circumambient air. This suggestion was first made by Faraday, who, 
accomplishing this object, contrived the very beautiful and effective 
ventilating burner (in operation upon the lecture table). This apparatus, 
which is used at Buckingham Palace, Windsor Castle, the House of Peers, 
and in many public buildings, may be truly said to have brought ^s illu- 
mination to perfection; for not only are all the products of combustion con- 
veyed at once into the open air, but nearly the whole of the heat is in like 
manner prevented from communicating itself to the atmosphere of the 
room. The only obstacles to the universal adoption of this description of 
burner are, its expense, and the difficulty of conveying the ventilating tube 
safely into the nearest flue without injuring the architectural appearance 
of the room. The public at large will, therefore, await the removal of the 
objectionable compounds in question by the gas manufacturer, before 
they will universally adopt this otherwise delightful means of artifioal 
illumination. — Proc. Roy. hsi.^ May 20, 1853. 

The allegation that the present method of gas purification will not re* 
move all the sulphur, is certainly erroneous. We have seldom been able 
to find a trace of sulphur, either in the gas of our City, or in its products 
of combustion. The test alluded to, unless carried much farther, would 
not distinguish the sulphuric from carbonic acid. Ed. 



A Suggestion in Gas lidding.* 

Every one who has had experience of rooms lighted with gas must be 
aware of the great heat produced by its combustion, and of the effect it 
has in diminishing the purity of the air, and therefore rendering it leas 
*From the London Builder, June, 18ft3. 
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fit for respiration. Now, I beg to propose, that in order to remedy these 
evils, each main gas pipe should be accompanied by another, conveying 
air from the external atmosphere, ramifying iiiritb all the pipes, and dis- 
charging its contents by openings alongside of all those from which the 
ifflflammable gas issues. The proportion of oxygen in atmospheric air, 
and the relative proportions of hydrogen and oxygen uniting in the com- 
bustion of these gases, require that the atmospheric air tubes and orifices 
^ould be as 5, and the coal gas tubes and orifices as 2. If gas pipes 
were fitted up in this manner, so that every burner should draw its sup- 
ply of oxygen from the external air, and not from that of the room in 
which it is burned, the air of the latter would not be so much heated, 
nor so greatly diminished in purity. I offer these suggestions with great 
diffidence, and shall wait with anxiety for the opinions of architects on 
the subject. 

We recommend this simple suggestion to our builders and gas-fitters, 
as a simple, and probably very effective way of ventilating, and one which 
could be very easily madie ornamental to the buildings in which it is in- 
troduced. Ed. 



On Oxygen. By Prof, Faraday.* 

The object of the speaker was to bring before the members, in the first 
place, M. Boussingault's endeavors to procure pure oxygen from the at- 
mosphere in large quantities; so that being stored up m gasometers it 
mi^t afterwards be applied to the man^ practical and useful purposes 
which suggest diemselves at once, or which maybe hereafter developed. 
The principle of the process is to heat baryta m close vessels and per** 
oxidize it by the passage of a current of air; and afterwards by the ap* 
plication of the same heat, and a current of steam (with the same vessels), 
to evolve the extra portion of oxygen, and receive it in fitly adjusted gas- 
ometers; then the hydrated batyta so produced is dehydrated by a current 
of air passed over it at a somewhat higher temperature, and finally oxi- 
dized to excess by the continuance of the current and a lower tempera- 
ture: and thus the process recurs again and again. The causes of failure 
in the progress of the investigation were described as detailed by M. 
BoussingaiOt ; the peculiar action of water illustrated; the reason why a 
mixture of baryta and lime, rather than pure baryta, should be used, was 
given; and the various other points in the Memoire of M. Boussingault 
were noticed in turn. That philosopher now prepares the oxygen for 
his laboratory use by the baryta process. The next subject consisted of 
the recent researches of MM. Fremy and E. Becquerel "On the Influence 
of the Electric Spark in converting" pure dry Oxygen into Ozone." The 
electric discharge from different sources produces this effect, but the high 
intensity spark of the electric machine is that best fitted for the purpose. 
When die spark contains the same electricity, its effect is proportionate 
to its length; for at two places of discharge in the same circuit, but with 
intervals of 1 and 2, the effect in producing ozone is as 1 and 2 also. A 
spark can act by imducHcn; for, when it passes on the outside a glass tuhe 
* From fth0 Lendon Athemeiuii, June, 18M. 
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containing within dry oxygen, and hermetically sealed , the oxygen is 
partly converted into ozone. Using tubes of oxygen which either stood 
over a solution of iodide of potassium, or, being hermetically sealed, con- 
tained the metal silver, the oxygen converted into ozone was absorbed ; 
and the conversion of the whole of a given quantity of oxygen into ozone 
could be thus established. The effect for each spark is but small; 500,- 
000 discharges were required to convert the oxygen in a tube about 7 
inches long and 0*2 in diameter into ozone. For the details of this re- 
search, see the Annales de Chimie^ 1852, xxxv. 62. Mr. Faraday then 
referred briefly to the recent views of Schonbein respecting the probable 
existence of part of the oxygen in oxy-compounds in the ozone state. 
Thus, of the peroxide of iron, the third oxygen is considered by him as 
existing in the state of ozone; and of the oxygen in pemitroiis acid, half, 
or the two latter proportions added when the red gas if formed from oxy- 
gen and nitrous gas, are supposed to be in the same state. Hence the 
peculiar chemical action of these bodies; which seems not to be account- 
ed for by the idea of a bare adhesion of the last oxygen, inasmuch as a 
red heat cannot separate the third oxygen from the peroxide of iron; and 
hence, also, according to M. Schonbein, certain effects of change of color 
by heat, and certain other actions connected with magnetism, &c. 



Crayons for WriHng on Glass. By R. Brunnquell.* 

The author prepares crayons for writing on glass, so as to enable the 
contents of glass vessels to be described immediately upon them in the 
following manner: — 4 parts of spermaceti (or stearine), 3 parts of tallow, 
and 2 parts of wax are fused in a cup; 6 parts of minium and 1 part of 
potash are then stirred into it, the mass kept warm for half an hour, and 
then poured into glass tubes of the thickness of a lead pencil. After rapid 
cooling, the mass may be screwed up and down, in the tube, and cut to 
the finest point with a knife. A crayon is thus obtained which will readily 
write upon clean dry glass. — Dingler^s PolyUch. Journal^ vol. cxxviL 
p. 236. 

FRANKLIN INSTITUTE. 



Proceedings of the Stated Monthly Meeting^ Jlugust 17, 1853. 

George J. Ziegler, Esq., President, P. T., in the chair. 

Isaac B. Garrigues, Recording Secretary. 

The minutes of the last meeting were read and approved. 

A letter was read from C. F. Losing, Esq., New York. 

Donations to the Library were received from The Austrian Engineers' 
Association, Vienna; The Institute of 'Actuaries, London; J. L. Losing, 
Boston, Mass., and jfrom Messrs. C. H. Housekeeper, C. E. Smith, and 
Prof. J. F. Frazer, Philadelphia. 

Donations to the Cabinets were received from Paul Moody, Esq., Cam- 
den, N. J., and Mr. John Creech, and Dr. M. B. Smith, Phila, 
* From the London Gbemical Crazette, No. 864. 
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The Periodicals received in exchange for the Journal of the Institute 
"Were laid on the table. 

The Treasurer's statement for July was read. 

The Board of Managers and Standing Committees reported their 
minutes. 

New candidates for membership in the Institute (9) were proposed, 
and the candidates (5) proposed at the last meeting were duly elected. 

Mr. G. W. Smith exhibited to the meeting, Policy's globular, elastic, 
adjustable, and expanding bucket for chain pumps, patented Dec. 14th, 
1ot2, at Washington, and manufactured by H. Vivian & Co., East Ken- 
sington, Philadelphia. This bucket is a hollow sphere of caoutchouc, 
with thick walls; through the centre of the sphere passes a brass rod (with 
an eye on each projecting extremity), which is cut into a screw, on which 
traverses a nut and washer; the hollow sphere can, by turning the nut, be 
compressed so as to form an oblate spheroid of any desirable increased 
diameter, to fit the bore of the pump with the requisite precision. 

G. W. Smith exhibited, at the request of the inventor, Mr. J. Z. A. 
Wagner, Philadelphia, a "Ship's Speed Indicator." Mr. S. briefly de- 
scribed the method of using the common log at sea, and its defects and 
advantages; he described, also, several kinds of apparatus which had 
been used for the purpose of determining the rate of speed of vessels at 
sea, such as Pitot's bent tubes, revolving vanes, screws, &c., and the 
various difficulties which have prevented their introduction hitherto. 
They all, in common with Mr. Wagner's, measure the velocity, or more 
directly, the pressure of the water at the depth where they are placed; as 
the velocity of the water near the surface of the ship, and at a little dis- 
tance therefrom, is not equal, and moreover, varies in every vessel, ac- 
cording to its model, and the varying immersion of its cross section, it is 
evident that each indicator would require its index to be regulated in ac- 
cordance with experiments tried with the particular vessel to which it is 
attached. No opinion was expressed by Mr. S., or by any of the mem- 
bers, respecting this indicator of Mr. Wagner. It consists of a vane at- 
tached to the side of the keel, by means of a rod, and folds up when 
not in use, ailer the manner of a door; when in use, it projects at right 
angles so as to receive the pressure of the water: from it rises a ver- 
tical stem, which ascends to the cabin or deck, passing, of course, through 
a stuffing box, the lower end of the rod terminating in a pivot resting in 
a step; at the upper end is a spring which is bent by the motion of the 
vane; there is also connected with it at this point, several wheels and 
pmions and rack, which transfer the movement to the dial or index. 

Tli« following remarks by Br. Kenmedy, were omitted in the proceedings of the meet- 
ing in July: 

Dr. Alfred L. Kennedy invited the attention of the meeting to the 
many accidents constantly occurring from the insecurity of scafiblding 
erected around buildings. He regretted that more thought had not been 
bestowed upon the application of labor-saving machinery in the erection 
of buildings, and also in their repair. Steam hoisting machines for grain, 
and steam pile-driving machines had become quite ^common, but for 
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devating bricks aad mortar men vere jtt the main reliance, despite Ibe 
high price of labor, aod the many casualties from the exposure to heat 
and to falls. The scarcity of lumber produced more economy in the con- 
struction of scaffolding. It was a question, however, if some cheaper 
and more secure means of support could not be devised. In this country, 
the painter of the front of your house^ if it be large, puts you to the ex- 
pense of scafiblding. In Paris, where all unnecessary risks of life are 
closely guarded against, where the houses are generally over forty feet 
front, and six stories high, a wooden platform is seldom or never used 
in painting the fronts. A strong rope, 1^ to 2 inches in diameter, is 
firmly attached to the chimney, or other elevated position. This rope is 
knotted, the knots being about ten inches apart; a board, such as is or- 
dinarily attached to a swing, forms the seat, and is provided at each end 
with two cords, which, being attached at the c-orners, unite at a few inches 
from the board, and are made to terminate in strong iron hooks. The 
size of these hooks is such, that while they slip readily over the main rope, 
they are caught by the knots. The length of the ropes is so proportioned 
that when one hook (say the left) rests on a knot, and the right hook on 
the knot next above, the board is suspended horizontally; when the 
painter is seated in place, the rope passes between his knees; bis paint- 
pot is attached by a cord and hook of smaller dimensions. Things being 
thus arranged, does he wish to raise his seat? he lifts himself from it with 
his left hand, and with his right removes the right hook to the knot above; 
he does the same with the left hook, and is then seated ten inches hi^er 
than before. In descending, of course the operation is reversed; a little 
practice gives the workmen surprising ease in changing their position 
vertically, and by moving to the ri^ht or left the point of bearing of the 
rope on the eave, the change laterally is made with equal facility. 

A less simple but exceedingly efficient and convenient apparatus Dr. 
Kennedy also found in use in Paris. This consisted of two pieces of 
scantling, fastened together in the form of a cross,, the vertical piece being 
as long as the house to be painted is high, while the transverse arm is 
but a few feet in length. The inner side of the longitudinal arm is fur- 
nished with two blocks of pulleys and ropes; the upper block being firmly 
attached at the top, and the lower being connected with a windlass, and 
the seat for the workmen, in such a manner that when seated, the verti- 
cal arm shall descend between his knees, and by turning the handle of 
the windlass he can raise or lower himself at pleasure. The seat is pro- 
vided with a back, is sufficiently large to receive his pots and brusnes, 
forming, in fact, a comfortable chair. The smaller or transverse arm has 
a pulley let in at each end, so as to project a short distance from its lower 
surface, and on these puUej^s or rollers the whole rests when in place;, 
the pulleys running in a horizontal grooved piece of joist, which is gene- 
rally placed along the edge of the eaves, and attached by ropes from the 
dormer windows or chimneys. The grooved joist is a little railroad, by 
means of which the whole cruciform apparatus, with its workman, can 
be easily moved from side to side by an assistant, or pulled by the painter 
himself, by means of ropes passing from his seat to the extreme lateral 
window fastenings. The whole, when properly made, will last many 
years, costs less than a ladder, and may be set up in a few minutes. 
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On the Besistance of the Vertical Plates of Tubular Bridges. By H. 

Haxtpt, Ciy. Eng. 

[Read at the Meetiog of the American Association for the Ad'vancement of Science, July, 
1863. — Communicated by the Author.] 

The great desideratum in the constraction of bridges, is an arrangement 
of parts that with a given weight of material will possess the most e£S- 
cient powers of resistance. 

An arch fulfils the condition of maximum resistance with a given 
weight of material when the distribution of the load is constant. With a 
permanent weight, whether uniformly distributed or not, there is a curve 
of equilibrium, and a given amount or weight of material arranged to 
conform to this curve, will give tUe maximum of resistance which the 
material is capable of opposing. 

But for ordinary bridges, especially for railroad purposes, there can be 
no curve of equilibrium; the load is not only variable, but very great in 
proportion to the weight of the structure, and were an equilibrium possi- 
ble in one position, it could remain stable only for an instant, as the 
transit of the load to another position would at once disturb it. 

It is evident, therefore, that the principle of equilibration is applicable 
only to aqueducts, or other structures upon which the loads are nearly 
constant, and that to render an arch capable of sustaining a variable load, 
it must either be made so deep that the variations of the curve of pres- 
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sure ^ill never pass outside the arch, or it must be combined with a re- 
sisting truss capable of eflfectually opposing any tendency to change of 
figure. 

Most of the bridges in general use are illustrations of this species of 
combination; but the main reliance is usually placed upon the truss, the 
arch being used merely as an auxiliary. 

When wood is used, this increase of material is not objectionable, ex- 
cept so far as it increases unnecessarily the weight of the structure; but 
where iron is employed, it becomes essentially important that the distri- 
bution of the forces should be understood, the strains upon all parts of 
the structure accurately determined, and the dimensions correctly pro- 
portioned to the required resistances. 

The principles involved in these calculations have already been given 
to the public, in a work on the General Theory of Bridge ConstrUctionj 
and no further reference to them is required, except to state that an ap- 
plication of these principles would lead to a radical change in the manner 
of constructing bridge trusses; and, instead of using an arch as an auxili- 
ary to a truss, the arch would be made the chief dependence, and the 
truss employed to resist the action of variable loads, and prevent change 
of figure in the arch during their passage over the bridge. When dis- 
posed in this manner, a given quantity of material will oppose an efficient 
resistance either to vibration, flexure, or fracture. 

In tubular iron bridges, which have recently attracted much attention, 
no difficulty is found in determining the strains upon the horizontal tables, 
and in proportioning them correctly; but the dimensions of the vertical 
ribs, and the best manner of stiffening them, will depend not only upon 
the magnitude of the weight, but upon its mode of application. 

If the weight be supposed applied at the middle of a tubular bridge, 
its action would tend to shorten the diagonal extending from the middle 
of the top chord or table to the end of the bottom table, and at the same 
time to elongate the opposite diagonal from the midUle of the bottom 
table to the end of the top table. As the strain upon the last diagonal 
would be tensile, its ability to resist would be neariy as the strength of 
the material; but the opposite diagonal, being subjected to compressive 
forces, would, if it formed a line of a thin plate of metal, be unable to 
oppose auy efficient resistance, and the bridge would probably fail in the 
direction of this diagonal. It becomes necessary, therefore, to provide 
means for stiffening the ribs, and this is usually effected by riveting to 
them verticallv pieces of T-iron at short intervals. 

By these acfditions, the distribution of the strains is changed, and the 
action of the parts is similar to that of a truss on the Pratt plan — the ver- 
tical stiffi;ners taking the place of the posts, and the lines of sheet iron 
connecting the opposite angle of any panels having a corresponding action 
to the ordinary diagonal rods. 

The resistance which such an arrangement is capable of opposing, it 
is proposed to determine from the following; considerations : 

In the general theory of bridge construction, it has been demonstrated 
that where the load is uniformly distributed, the vertical strain increases 
uniformly from the middle to the ends; the strain upon the diagonal of 
any panel w*ill be as the length of the diagonal to the length of the verti- 
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cal side, and itlso as its distance from the middle of the truss; the maximum 
vertical strain being of course equal to the whole weight of the bridge and 
its load, with the momentum due to motion and Tibration, when the struc- 
ture is not rigid. 

It has also been shown that the vertical and diagonal strains upon any 
pane], which are always proportioned to each other in a fixed ratio, are 
also in proportion to the degree of angular motion or change of figure in 
any panel caused by flexure, and as the settlement of a bridge to the 
figure of an inverted arc would not change the rectangular shape of the 
middle panel, the vertical and diagonal strains upon this panel would be 
theoretically nothing; while, at the end of the truss, the variation from a 
rectangle and the intensity of the vertical and diagonal strains would be 
greatest. 

Knowing the whole weight of the structure, the strain upon any panel 
is readily determined, and it is now proposed to inquire what will be 
the resistance of a sheet of metal securely attached to all the sides of a 
rectangle, in comparison with an equal quantity of material arranged in 
the form of diagonal rods. It is evident that the consideration of this 
question will afford the means of comparing the relative efficiency of the 
distribution of the material in tubular bridges, as compared with diagonal 
panel rods. 

Let a c, in the annexed figure, represent the 
diagonal which is subjected to a tensile strain, 
and a the resistance per unit of area which the 
material is capable of opposing; (a,) its perpen- 
dicular distance, b (/, from the fulcrum b. The 
strain upon a unit at the distance a:, will be in 
proportion to this distance, and will be represent- 
ed by — X. Butastheefficiency of the resistance 

will be in proportion to the leverage, which is ^ ^ 

Xj the whole effect of a unit of material at the distance a;, will be expressed 

by — x*, and the sum of the resistances along the line (/b, obtained by 

the usual method of integration, will be J a a*, or, J aa + a. Asa re- 
presents the resistance of the material per unit of area, and (a) the number 
of units in the distance b d, a a would represent the resistance of a rod 
whose area is a, and a a + a its moment of resistance at the distance b d. 

As the resistance of the triangle, a g c, is necessarily equal to that of 
a B c, the whole resistance of the rectangle ah cgy will be § a a\ The 
resistance expressed by ^ a a% is obtained by the use of an area of ma- 
terial represented hy a c + b d. If this same amount of material should 
be placed in the form of a rod in the diagonal a c, its cross section must 
be equal to a d, or «r, and its effective moment would be a a^ 

It appears J there/ore^ that the power of a plate to resist an angular change 
ofjigure in a rectangular frame^ nriU be two-thirds as great as that of an 
equal quantity of material placed irt the direction of the diagonal. Where 
a truss is designed to support a constant weight uniformly distributed^ 
or in other words, where counter-bracing is unnecessary, the adoption 
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of the tabular or plate arrangement inyolires aa expenditure Qf 50 per cent 
more material than vould be required by diagonal rods; but Mrhere the 
load is variable, as is always the case in bridges, and where rods are con* 
sequently required in both diagonals, the relative economy of the two 
arrangements is more nearly equal, and may even be reversed. In a truss 
which is unsupported by an arch, a calculation of the quantities of ma- 
terial required in the two arrangements involves a consideration of the 
strains produced by the variable and constant loads in each panel. In 
the middle panels, the strain from the weight of the structure being theo- 
retically nothing, the diagonals resist only the effects of the variable load, 
and must be equal. If the area of each rod be represented by § a, the 
two would be | a; but as the braces and counter-braces are never both 
in action at the same time, the plate arrangement requiring a quantity of 
material represented by (a,) would be equivalent to the braces and counter- 
braces both, and would effect a saving of material equal to ^ a. The rods 
in this case would require 33 per cent, more material than the plate. 

If § i represent the material required in the rods of the end panels to 
resist the weight of the structure, then f i + } ^9 would be required for 
the main diagonal rods, and f a for the counter-brace, making § 6 + -j a. 

The plate arrangement would require h + a. The difference is, ~ . 

Hence, if a should be equal to 6, the value of the expression becomes 
zero, or in other words, if the variable and constant loads are equal at the 
end panels^ the quantity of material in the rods and plates wiU he the same; 
but if the variable load is least, there will be a loss of material by the 
use of the plates, which will be greater as the weight of the structure in- 
creases, and, consequently, the relative economy cf plates wovM he less for 
very long spans than for shorter ones. 

These considerations naturally lead to the substitution of sheet iron for 
the rods of wooden bridges, and its adoption will secure the essentially 
important advantages of simplicity, economy, incombustibility, and du- 
rability, if practical difficulties do not arise from the expansion and con- 
traction of the plates when attached to wooden frames. As the expansion 
of diagonal rods is not found to be productive of any injury or inconve- 
pience, it is possible that the slight bending or buckling which must re- 
sult from the expansion of the iron plates, might not lead to any serious 
consequences; but whether the plan of constructing bridges by covering 
wooden frames with sheet iron be practicable or not, the result of the cal- 
culation that has been given proves that with a sufficient number of posts 
or stiffeners, the vertical plates in tubular iron bridges may be very thin, 
and still possess sufficient powers of resistance — a conclusion, the truth 
of which is confirmed by the experiments on the Britannia Bridge. 

A tubular iron bridge without arches, to be properly proportioned, 
should have the number or thickness of the top and bottom plates in- 
creased, and of the side or vertical plates decreased gradually from the 
ends to the middle. A tubular bridge in which the plates are of the 
same dimensions in the middle and at the ends, must be very badly pro- 
portioned, and contain a large amount of useless material. 

If V represent the variable load upon a single panel or interval between 
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two adjacent posts or stifTenere, n = namWr of panels, to the whole weight 
of the stracture, then the proportion between the thickness of the vertical 

plates in the middle and at the ends, will be nearly^as v, ^ ; as 

this proportion may readily be as great as 1 : 5, it follows that a very great 
saving may be effected by proportioning the thickness of the sheets in 
each panel to the strains, an arrangement that appears to have been over* 
looked or neglected in the construction of tubular bridges. 



For the Journal of tlie Franklin Institute. 

Ejperiments an Screw Propellers in H. B. M. Steamer Mnx. By B. F. 
IsHERwooD, Chief Eng., U. S. N. 

In 1847 and 1848, there were made by order of the British Admiralty^ 
experiments on a number of screws applied to H. B. M. Steamer Minx; 
and I find in Boume^s Treatise on the Screw Propeller ^ a table of these 
experiments, for the first time published. This table appears to me^ ii^ 
the condition in which it is given, to be of but little value to the practi- 
cal engineer, and liable, without careful discrimination, to mislead him. 
It is accompanied by no account of the manner in which the experiments 
were conducted, no classification is attempted, nor are there any deduc- 
tions drawn. I have, therefore, selected from those experiments in which 
the results are consistent with each other and with the nature of things — 
rejecting anomalies — such of the observed elements as were not contra- 
dictory, and from them have made my own calculations and drawn my 
own conclusions. 

The MtTix was a vessel of the following dimensions, viz : 

Length of hull between perpendiculars, . 131 feet 

Beam, extreme, . . . 22 " I inch. 

Draft, mean, . . 5 " 2J »* 

Immersed amidship section at 5 feet 2) inches draft, 82 square feet. 

Displacement at 6 feet 2) inches draft in tons of 2240 lbs., 203. 

The machinery consisted of two vertical, oscillating, condensing en- 
gines, geared so as to give the screws four revolutions for each double 
stroke of engines' pistons. 

Diameter of the cylinders, . • 34 inches. 

Stroke of pistons, . . 2 feet 9 « 

Space displacement of both pistons per stroke, . 34-678 cubic feet. 

The trials were made in the Thames river, at a measured geographical 
mile of 6082§ feet; the vessel being kept throughout at nearly Uie same 
draft of water. 

The mean gross steam pressure in the engines' cylinders was ascer- 
tained by an indicator, and the dynamometer was applied to obtain the 
thrust of the screws. Now, the dynamometer measures simply the power 
applied to the propulsion of the vessel; that is, it measures that part of 
the total engine power which is expended in giving motion to the hull; 
and as it is evident that with the same vessel, under the same circum- 
stances, greater speed can be obtained only by the application of greater 

19» 
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power to the bull, and greater in proportion to the cubes of the speeds, 
it follows that the dynamometer powers should be sensibly in the pro- 
portion of the cubes of the speeds within moderate limits : but the re- 
sults, as given, shoi# not only no fixed relation of the dynamometer 
power to the speed, but frequently a much less speed, accompanied by 
a much greater power; the dynamometer results must, therefore, be en- 
tirely rejected as erroneous. 

The given number of revolutions made by the screw per minute, can 
doubtless be depended on as exact; and the steam pressure in the cylin- 
ders, as given by the indicator, can probably be depended on, not as 
strictly accurate, but as a pretty close approximation to the truth, as I 
find by testing, that in general the revolutions of the same screw in equal 
times, are nearly in the ratio of the square roots of the piston pressures, 
which should be the case. 

The element most liable to error, and of the greatest importance, be- 
cause its third power enters in the comparisons, is the speed of the vessel; 
an element obviously the most difficult to determine with exactness. 

As the speed of the vessel for the purpose of comparison must be the 
speed in smooth water, uninfluenced by wind, current, steering, or un- 
equal fouling of the bottom, and as these causes vary on every trial, and 
as it is impossible to ascertain their effects accurately, there must always 
be some error in the element of speed — an error which can only be re- 
duced to an insensible amount by taking the mean of a large number of 
trials; the greater the number the less .will be the error. In the experi- 
ments with the Minxy the number of trials made with each screw appears 
to have been too few, and it would have been more satisfactory had the 
final results been the mean of a greater number of observations. 

The distance run of one geographical mile was too short, as the slight 
error of only a few seconds in the times of passing the stakes at each end 
of the course, if made in the same direction, would wholly vitiate the 
result; for instance, the true speed of the vessel being supposed 8 miles 
per hour, there would be required 7^ minutes to run one mile; now, if 
an error of only 5 seconds be made in the time at each stake, being call- 
ed that much too late at commencing, and that much too soon at stopping, 
making an error of 10 seconds in all, then the mile, instead of being run 
in 7^ minutes, would appear to be run in 7^ minutes, and the vessePs 
speed, which was really 8 miles per hour, would be given as 8-37 miles 
per hour; and as the cubes of the speeds are the measures of the effects, 
this discrepancy would become enormously exaggerated in the final re- 
sult. 

No drawings or descriptions being given of the screws tried, it is im- 
possible to know their exact configuration; they were probably of uniforni 
length from the hub nearly to the periphery, and the helicoidal area was 
made equal, or nearly so, in the several screws, by ^^cutiing ojf the cor- 
nersj^ as it is termed in Boume^s Table of the Experiments. It is not 
stated whether the areas of the screws, as given in this table, are the pro- 
jected areas on a plane at right angles to the axis, or the helicoidal 
areas; they cannot, however, be the former, as they are too large, even 
on the supposition that the length was uniform from hub to periphery. 
The screws experimented with were all two-bladed, and of the same dia- 
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meter, tiz: 4 feet 6 inches. They consisted of four series : 1st, Screws of 
uniform pitch. 2d, Screws of expanding pitch fore and aft, but of uni- 
form pitch radially. 3d, Screws of expanding pitch radially, but of uni- 
form pitch fore and ad. 4th, Screws of expanding pitch both fore and aft 
and radially. Each series will be considered separately. 

Screws of Uniform Pitch, — The screws of uniform pitch were three in 
number, and had pitches of 5 feet 10 inches, 5 feet 6 inches, and 5 feet, 
which screws I shall call respectively a, b, and c. The screw, a, was 
modified by successively reducing its length by a plane at right angles to 
the axis, and experiments were made to ascertain the effect of each re- 
duction. 

With screw, a, (before modification,) six trials were made. Of these, 
the first two, made on the 4th and 5lh June, 1847,1 reject, as the results 
are too greatly inconsistent with the general results of the experiments, 
and too widely differing from the results of the last four trials, which 
closely agree with each other and with the general results; I therefore 
accept them. The mean of these four trials gives a slip of 37*3 per cent., 
from which the extremes do not differ 1 per cent. 

The first modification of screw, a, was made by reducing its length 

from 1 foot to 10 inches, and its helicoidal surface from 7*1 square feet 

to 5-97 square feet. The mean of three trials with this modification gave 

a slip of 39-6 per cent., from which the extremes differ by only ^^^ths of 

1 per cent. This reduction in the length of ihe screw caused an increase 

• *u r foo * V 1*1 / 39-6 — 37-3X100 \^^ 
m the slip of 2-3 per centum absolutely, or I ^j;.-^ = 1 6-2 

per centum relatirely; or, in general, decreasing the surface one-sixth 

increased the slip one-sixteenth. 

The second modification of screw, a, was made in the same direction 

and in the same manner as the first one, by cutting off 2 inches more, 

which reduced the length of the screw from 1 foot ^o 8 inches, and the 

helicoidal surface from 7-1 square feet to 4*93 square feet. With this 

modification, two trials were made, of which I reject the first, made 9th 

July, 1847, as the result is obviously erroneous; I accept the last trial, 

which gives a slip of 41-7 per centum. This reduction in the length of the 

screw caused an increased slip over that of screw, a, of (41-7 — 37-3 = ) 

AA . k 1 ♦! /41-7 — 37-3x100 \ ,,^ 

4*4 per centum absolutely, or I ^.^^^r =111-8 per centum, 

relatively; or, in general, decreasing the surface one-third increased the 
slip two-seventeenths. 

A further experiment was made August 17th, 1847, in the same direc- 
tion and manner, by reducing the length of the screw to 6 inches. Only 
one trial was made, and the result is so manifestly erroneous that I re- 
ject it. 

With screw, b, two trials were made, of which I reject the last, made 
July 1st, 1848, as its result is greatly inconsistent with the general fesults. 
I accept the first trial, which gave a slip of 34*8 per centum. 

With screw, c, three trials were made; the mean result gave a slip of 
31-6 per centum, from which the extremes do not differ 1 per ceptam. 
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The following table exhibits in detail the data and results of the Screvs 
of Uniform Pitch: 




If, now, we compare the pitches of screws, a, b, and c, (which are 
similar screws in ali respects save pitch, having equal diameters, heli- 
coidal areas, length and number of blades,) with their slips respectively^ 
we shall find that the slips are sensibly in the direct ratio of the pitches, 
as appears from the following : 



Screw A, 
8crew b, 
Screw c, 



Pitches. Slips. 

5-833, or M67 37-3, or 1-180 

5-500, or MOO 34-8, or 1101 

5*000, or 1*000 31*6, or 1H)00 



That this should be the truth, is manifest from the consideration that 
the rotary velocity of similar screws with unequal pitches to advance equal 
distances in equal times, is in the direct ratio of the pitches; and as the 
moment of pressure is as the rotar)' velocity, it follows that the resist- 
ances of equal screw surfaces will be as their rotary yelocities, t. e., as 
their pitches inversely, the lesser pitch having the greater resistance. 

There remains to determine the relative economical efficiencies of the 
screws of uniform pitch. For this purpose, the horse powers developed 
by the engines will be taken as the expressions for the powers, and the 
cubes of the vessel's speed for the measures of the effects. The effects 
being divided by the powers, the quotients will represent the relative 
economical efficiencies. 
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Relative " 
Powers. Speeds. Eflbcte. economical 

efficiencies. 

Screw A, 197-42 or l-OOOO— 8-326 or 1-0000 and l-0000»= 1-0000 and t!^5^-1'<><>00- 

Isi Modification, 

0*9244 
8crow A. 183-56 or 0-0298--8-1 10 or 0-9741 and 0-974 !>«• 0-9244 and -—-. «0-9942. 



0-9298 



2d Modijieation* 



0*8781 
Screw X. 178-30 or 0-9032--7-972 or 0-9576 and 0-9576»— 0-8781 and r-r:rn. -*0-9722. 

0-9032 

Screw B. 207-48 or 1-0509— 8-614 or 1-0227 and 1-02273-1-0700 and l^^I?? -1^182. 

1-0509 

1*0930 
Scttsw c. 265-66 or 1-0412— 8-676 or 1-0301 and 1 030 !«=- 1-0930 and TTKTp— 10498. 

From the above we perceive that with similar screws, omitting the 
modifications of screw a, there resulted an increased efficiency from each 
decrease of the pitch. This increased efficiency could only have ariseo 
from the decreased slip of the screws with lesser pitches, and as the heli* 
coidal areas of the screws were the same, the frictions of the screw sur- 
faces on the water must have been nearly equal, but a little greater with 
the screws of lesser pitch, on account of their greater helical speed. Now, 
as slip is a measure of the loss of useful effect, that loss should be in the 
direct ratio of the slip, as will appear from the following; considerations : 

As pressure and resistance are equal and in opposite directions, a pres- 
sure equal to the resistance of the vessel is always experienced by the 
water on which the screw acts propulsively; but the amount of power 
expended is proportional to the resistances moved and the distances 
through which they are moved in the same time. Now, supposing the 
screw to slip or recede one-fourth of its pitch per revolution by the yield- 
ing of the water on which if acts; that is to say, that per revolution it 
moves the vessel through but three-fourths of the pitch, instead of through 
the whole pitch, as it would do were there.no slip; and, as pressure and 
resistance are equal and in opposite directions, there is the same pressure 
exerted by the screw upon the receding water as there is exerted by it 
on the advancing vessel; but in the supposed case of slip, the water acted 
on or pressed by the screw is moved a distance that can be represented 
by 1 in the same time that the vesseel is moved a distance that can be 
represented by 3, the whole distance moved being represented by 4, 
equal to the pitch of the screw. Calling the pressure on the engine pis- 
ton 1, the total power developed by the engine can be represented by 
1 X 4 = 4, of which 1X1 = 1 represents the amount expended on the 
slip, or one-fourth of the total power for a slip of one-fourth; while 1x3 
bb3 represents the amount of power expended in overcoming the resist- 
ances of the vessel, or three-fourths of the total power developed. It is 
thus plain that the loss of useful effect caused by slip, is as the slip. It 
must be distinctly understood that the loss of useful effect caused by a slip 
of 25 per cent, is 25 per cent, of the gross or total power developed by 
the engines, and not 25 per cent, of what remains of the total power, after 
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deducting those fractions of it required for working the engines alone, 
and overcoming the friction of the load; for it is evident that at each re- 
volution, 25 per centum of the power required for working the engines 
alone, 26 per centum of the power required for overcoming the friction 
of the load, 25 per centum of the power required for overcoming the fric- 
tion of the screw surface on the water, and 25 per centum of the power 
required for propelling the simple hull, making a total of 25 per centum 
of the wljole power developed by the engine, is lost by slip; for, by con- 
sequence of the slip, each of these fractions or divisions of the total power 
has to be exerted 25 per centum longer to produce the same result; that 
is, to cause the vessel to go the length of the pitch instead of the length 
of three-fourths of ihe pitch, than would be required were there no slip; 
and although, to make a revolution in the same time with slip, requires 
less piston pressure than to make the same revolution without slip, yet 
the useful effect will also be proportionably less, as the vessel will be 
driven in the same time through a less distance by the amount of slip. 
To obtain the same useful effect, that is, to drive the vessel through equal 
distances in equal tiroes, the engines in the case of slip must be worked 
at a proportionably higher speed, which again requires a proportionably 
higher piston pressure, so that to drive the vessel equal distances in equal 
times, wiih and without slip, the piston pressures will have to be the 
same, but the speed of the engine, and consequently the power exerted, 
must be greater in the direct proportion of the slip. 

On the above reasoning, we should find the relative efficiency of the 
different screws with equal surfaces to be sensibly in the proportion of the 
slips. Applying this, the following appears to be the correspondence : 
Screw c has 3*2 per centum less slip than screw b, and S'l per centum more efficiency. 

u u u g.y u tt « ^ t« g.Q a tc 

« B " 2'0 " " " A, " 1'8 «* *« 

In the case of the same screw with reduced surfaces, this law will be 
modified, from the fact that the reduced surface has decreased the amount 
of friction of the screw on the water; therefore, the relative efficiency of 
the same screw with decreased surfaces will be in a higher ratio than the 
ratio of the slips. Applying this, we have the following : 

Ui Modification. 
Screw ▲ has 2*3 per centum more slip than screw a, and 6*1 of 1 per cent, less efficiency. 

Zd Modification. 
Screw ▲ has 4-4 per centum more slip than screw i, and 20 per centum less efficiency. 

\»i Modification. 
Screw ▲ has 4-8 per centum more slip than screw b, and 2*4 per centum less efficiency. 

2cf Modification. 
Screw ▲ has 6*9 per centum more slip than screw b, and 4*7 per eontum less efficiency. 

\$t Modification. 
Screw ▲ has 8-0 per centum more slip than screw c, and 5*6 per centum less efficiency. 

2d Modification. 
Screw ▲ has 10*1 per centum more slip than screw c, and 8*0 per centum less efficiency. 

To be Continded. 
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Comparison between English and .American Raiiway Management.^ 

At a time vrhen a parliamentary committee is sitting on railway policyi 
it appears opportune to bring before shareholders whatever evidence is 
calculated to assist in arjiving at correct conclusions. The position of 
railway administration in England at the present moment is this: it is 
assumed by railway directors to be perfect; its perfection is very much 
doubted by shareholders and the public. The former have an idea that 
erery care is not taken for economy, the latter that every care is not 
taken for public safety. The directors claim implicit con&dence in their 
management, on account of the purity of their motives; the shareholders 
think that every respect may be paid to motives, but that a salutary in- 
vestigation may be made into the details of management. We have 
always upheld this principle, and acting upon it we shall take advantage 
of an iqiiportant public document just issued in the United States, to insti- 
tute a comparison between English and American management. The 
extravagance of one line may be defended or palliated by the greater 
extravagance of another line; but the experience of a remote system may 
be accepted as impartial evidence, and it may better guide us in arriving 
at results. Here a certain set of engineers have given the same general 
character to thcrailway system and management; the school of Stephen- 
son has become the school of England, and there has been little disposi- 
tion to authorize anything which did not bear the stamp of legitimacy, as 
authoritatively imposed by the arbiters of railway expenditure. In the 
United States it has been different; there has not been that blind follow- 
ing of the high and mighty in engineering, and as there has not been a 
body of open-mouthed and open-pursed shareholders to draw upon, un- 
limited economy, and it may be said necessity, has in many cases been 
allowed to have some voice. Hence we may expect to get some evi- 
dence, which, though not arising from identical circumstances, may 
throw light on the case, or even, as being of a negative character, may 
determine the course of the investigation. 

The documents before us are included in the report of Mr. McAlpine, 
the State Engineer of New York, in pursuance of a recent law that passed 
in 1850, and although the operation of the system of returns is not yet 
complete, a large mass of valuable statistical information is brought to- 
gether, and the deductions are very carefully drawn. When we state 
that the length of railways embraced in these returns is between 1800 
and 2000 miles, it will be seen the extent is ample for comparison. The 
circumstances, too, of New York State admit of a better comparison 
than those of other parts of America. The country is not throughout so 
thickly peopled as England; but there is a metropolitan population in 
New York City of 600,000, and there are many populous towns. There 
are districts approaching Scotland and Wales in population, and there 
are large seats of manufacture, and in some places an enormous transit 
trade. Thus there is a great variety of character in the traffic conditions, 
in some cases approaching those of our wealthy and thriving districts, 
in others going as low as the poorest parts of the Highlands or Welsh 

* From Herapath's Journal, Nof. 732 and 738. 
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mountains. Some might reject the comparison for these latter circam- 
stances, but they are indeed those which claim most attention. In these 
islands a total population of 30,000,000 have 7000 miles of railway; in 
New York a population of 3,000,000 have 2000 miles of railway. This 
is a proposition not lightly to be set aside without investigation. In Ire- 
land 6,000,000 of people have one-third of the#ngth of railway possess- 
ed by half the population in New York, or one-sixth of the supply. The 
case of Scotland is generally better, the same population as New York 
having half the length of railway. 

The passenger traffic on 1900 miles of railway in 1862 was 7,440,663, 
and the number of miles run, 343,358,546, which gave an average mile* 
age per passenger of 46 miles. In 1851, the average distance travelled 
by each passenger was 47 miles; so that from discrepancies in the re- 
turns some of the figures must be received with caution; but this may be 
taken as u fair average. This rate is far above the European standard, as 
the average rate in England and Belgium is only about one-faaW of the 
above. The American returns include little of what is known as short or 
omnibus traffic; while from the great extent of the country and the widely 
scattered population, for which railways afford the most convenient tran* 
sit, the distance of the journeys is greater than here. The returns like- 
wise include a large proportion,of through eit^igrant traffic to the far West. 
The average suggests some interesting reflections; first, th*at &e American 
traffic is not to such a great proportion as ours intermediate; and, second, 
that a railway system can be carried out where the average mileage of 
each passenger is 46 miles, as must be the case in some thinly peopled 
colonies and countries requiring great length of railway. This illustration 
will be found useful in reference to the Canadian railways, the traffic of 
which is little understood here. 

The average speed of the passenger trains is given as 26 J miles per 
hour, but this seems to be the speed without stoppages. , At any rate, it 
is not a very high speed, but it is found suitable for a large proportion of 
the traffic. In this country, the question has been little considered how 
far low speeds and cheap fares can be made to work profitably, except 
so far as the Irish lines are concerned, though there the tendency is to- 
wards increasing the speed. In New York the emigrant traffic to Canada 
and the West is carried at very low rates, and it is contemplated to do 
the same on the Great Canadian trunk. 

The average number of passengers in a train is returned at 77-6, the 
number of trains per day being generally much less than in this country. 
The great endeavor in the United States is to give the public low fares, 
and the Companies a low rate of expenditure, and every thing is directed 
upon these two principles, which are made to work together. By running 
few trains, at reasonable speeds, and by attending to the construction of 
the carriages, much economy is obtained. The American carriage being, 
as is well known, on a larger scale than here, and allowing of internal 
communication, admit of being worked cheaper with respect to the stafT 
on the line and in the stations, and is effectively more convenient to the 
public than the English railway carriage. This is a subject well worthy 
of inquiry, as much of the economy of American railways depends upon 
it^ but at present we can only briefly refer to it. The enect is to reduce 
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the expenses of fixed stations, and to allow of passengers being worked 
from places where, on the English system, a station could not be main- 
tained. Instead of a staff distributed over twenty stations, as here, the 
staff in America travels with the trains, and the stations, buildings, and 
equipments are consequently of a minor character. On the other hand, 
whenever it is desirable to set down or take up a large or small number 
of passengers at a given spot not usually worked to as a station, notliing 
is necessary but to stop the train, like an old stage coach, and Uie requi* 
site station staff is forthcoming. There are many places where there is 
a market traffic once a week, for which a fixed station staff would be re- 
quired on such occasions, and with the privilege of keeping their hands 
in their own pockets, and dipping into the pockets of the shareholders 
the greater part of the week, and which must in England be neglected 
or worked at a loss. Of course, a staff proportional to the trains will, 
nevertheless, be at times in excess of the traffic, but by no means corres- 
pondent to a fixed station staff. 

The element of cost, we have frequently had occasion to point out, is 
the foundation of traffic working, upon which depends the relation of 
returns to expenditure, and to a great degree the realization of a divi- 
dend. It is true enough, that where there is an enormous traffic it may 
be able to meet an enormous outlay for construction; but on the other 
bana, a moderate outlay is safer to receive a return. 

We have shown that the length of line in New York State is fer above 
our standard, and we may observe that it brings a very handsome return, 
and this in a thinly peopled country. The whole cost, however, of 1819 
miles is $84,034,4^. For the reduction of the various sums from Ame- 
rican to English values, we shall take the dollar at 50d.; that is, the cent 
at one halfpenny, which is sufficient to meet the requirements of the case, 
and which will give us as the whole cost 17,500,000/. The average cost 
per mile of a single line of rails is $36,701, or 7500/. Upon the question 
of comparative cost, we shall not now dwell, only so far as it influences 
the question of fare. 

It is obvious that lines costing 7500/. per mile can carry much cheaper 
than liues that cost five or ei^t times as much, unless the latter are 
qualified to carry a greater traffic. A double line effects this, but still 
there is the difllerence between 15,000/., the American standard for a 
double line, and the much larger cost of most of our English lines. We 
take the cost of a double line at double tha single track, which we be- 
lieve is about fair in the United States. If then a double line in the 
United States would cost 15,000/., it can carry at one- third the fare of a 
line costing 45,000/., and pay as good a profit, and it is this question of 
fare which, as a further step in the progress, influences traffic. 

The working of a limestone quarry is as good an example for working 
out traffic sums as can be found. Taking the cost of the limestone at five 
shillings per ton, and the price which the farmer or other consumer can 
afford to pay, or that which is limited by competition, to be ten shillings, 
then five shillings remaining for cost of conveyance, the distance to which 
the lime can be carried will be limited by the mte of conveyance. If the 
rate be sixpence per mile, then the stone can be carried only 10 miles; 
if threepence, 20 miles; but if one-penny, then 60 miles. To the carriers 

Vol. XXVI.— Thiu Sxeim.— No. 4.^0ctobxe, 1853. 80 
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it may seem indifierent ivhetber tliey cariy the stone ten miles or sixty, 
seeing that they receive in either case five shillings; but if they truly look 
at their interests, it will suggest itself that the lowest fare which is remu- 
nerative to them is the one which will bring the greatest return. With a 
distance run of ten miles, the area of consumption and distribution will 
be over a circle often miles radius, or 20 miles diameter; but with a dis* 
tance run of 60 miles or 120 miles diameter, the area would be vastly 
increased. Practically, of course, the whole theoretical area is not obtain- 
ed, because there are natural or other bounds to traffic. Thus, in the case 
eked, a neighboring stone quarry will constitute a bound at five miles' 
distance, though in other directions the radius may extend to 60 miles. 
The object, therefore, practically, is so to adjust the rate of conveyance 
as to secure the maximum amount of income and of profit. We need 
scarcely say that traffic managers in this country are seldom guided by 
such considerations. At one time they put on prohibitory high rates on 
articles which will not bear them; at other times they engage in foolish 
competition with other companies, and put unremunerative rates on arti- 
cles which can bear any amount of charge, and do not feel the benefit of 
the reduction. 

With regard to passengers, applying the above principle is equally 
applicable, though the form is varied. Traffic managers can understand 
that coal and limestone are influenced in their consumption bv the rate of 
charges, inasmuch as they proceed from a place; but they do not seem 
to understand the converse, how when the traffic goes to a place, the 
same law operates. Let us take the case of Birmingham or Cheltenham. 
The consumption of Birmingham goods is general throughout the coun- 
try, and the tradesman will resort to Birmmgham if he can do so with 
adirantage to himself. This depends upon the rate of fare added to his 
other expenses, and being part of the margin of profit or loss on his ope- 
rations. If ten shillings be the amount which he can afford to spend on 
traveling to Birmingham, he will travel so far as ten shillings will carry 
him, and this depends on the railway companies; beyond that sum he 
will not travel at all. Pleasure traffic is not of the same precise nature, 
but is dependent on the same general law, and the area of the Chelten- 
ham traffic is as much dependent on the rate of railway fare as its yearly 
fluctuation is on the state of the country. 

It will be seen that from certain districts a railway will receive no in- 
come at all, nor can it receive any unless its rate of fare will make it 
remunerative or practicable to the traveler. The hardwareman or iron- 
monger will visit Birmingham, Sheffield, or Wolverhampton, and the 
clothman will visit Leeds or Bradford, if his transactions will bear it, and 
not without; and we need scarcely say that as matters stand, the trades- 
man in the north of this island, or in the provinces of the sister island, 
does not think of visitmg the places named for purposes of business. 

' The development of passenger traffic afiects goods traffic in most arti- 
cles, and the two work togftber, so that moderate passenger fares are of 
more importance than moderate goods rates. Coal, it is true, may be sent 
to market in hundreds of thousands of tons with little personal supervi- 
sion; but all kinds of merchandUe and parcels traffic require oHich per* 
sooal inlercourse, ami this, notwithstanding cheap rates of postage and 
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telegraph commaDieations. Looking st all these circttmatanceSy we can- 
not but feel that railway traffic in this country is far from bearing its fall 
results, and has not reached a complete development 

The traffic of the United States rests, it will be seen, on a sound basis, 
80 bx as the eost of line is concerned, for il is not difficult to get a traffic 
for a line costing 7500^. a mile, even though the per centage of workine 
should prove xery high. Upon such a cost we may expect low fares, and 
indeed we fiod them. 

On a very few lines in New York, and those short ones only, do we 
find a first class fare of l^d. This is the maximum, and seems to be an 
enormous rate« The ordmary first class fare is our parliamentary one of 
one penny per mile. What do our chairmen and shareholders, who ex- 
claim against parliamentary trains, and call out for high fares, think of 
that? Liet them imagine, if they can, the practicability of working a rail- 
way at such fares, paying 6 to 7 per cent, on debenture debt, and higher 
dividends. Incredible as they may think it, it will be done in these coun- 
tries as well as by our brethren beyond the Atlantic, and although engi- 
neers pronounce it impossible to make cheap lines, there will be plenty 
of them before many years are over. 

Second class fares, property speaking, are not found on most of the 
lines, the first class fares being so moderate that a uniform rate can be 
charged, and there is no necessity to talk of turning decent coated men 
out of second or third class carriages, adopting dirty tricks to prevent the 
public from traveling according to their means, or for turning mechanics 
and their wives into hog*pens. The lower class fares are chiefly for emi- 
grants and negroes, end they go down low enough in all conscience. A 
great quantity of traffic is carried at 0*50d., 0'48d., 0-40d., and even at 
0'37d. Here are rates for the consideration of traffic committees, though 

Iierhaps gentlemen who hold their hundred thousand pound stock in one 
ine may not believe that there are persons among their fellow country- 
men to whom a few shillings are as great an object as their guinea at- 
tendance fee is to them. 

Let it not be imagined that the American lines are only short lines, 
having no scope for through traffic. They have short lines, it is true, 
upon which generally the highest rates are charged; but they have lengths 
of line in comparison with which our London and North- Western route 
falls into the shade. The New York and Erie Railway, in its main line, 
from Piennont to Dunkirk, is 44^ miles long, or nearly as far as from 
London to Perth. The lowest fare from London to Perth, 452 miles, is 
30s., and this is likewise the lowest fare to Edinburgh and Glasgow, 
405 miles. The third class fare on the New York and Erie Railway is 
15s., or half that amount. The first class fare is 37s., or little more than 
that amount, so that wealthy and working classes are equally well treated. 
The first class London and North- Western to Perth is 79s. 6(1., and the ex- 
press 87s. The New York and Erie ordinary rate, including stoppages, is 
21 miles; what the London and North- Western is for third class passengers 
to Perth, we cannot make out; that for first and second class passengers 
seems to be about 22 miles per hour. The New York and Erie express 
rate is 27 miles, including; stoppages, and the fare only first class fare. 
The London and North- Western rates to Perth are 26 miles and 30 miles 
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per hour, the fair as above given; therefore, we bare not much to boast 
of in the way of accoroniodation. It is not to be wondered at if the ave- 
rage mileage of a New York passenger is twice that of an English pas- 
senger. 

A peculiarity on some of the American lines is, that they charge higher 
rates for intermediate, or, as they call them, way passengers. This is on 
account of the greater average mileage. 



On Improved India Rubber Springt for Raihoay Engines, Carriages^ t^c. 
By Me. William C. Cbaig, of Newpoit.* 

In order to explain the difficulties which have been contended with 
and surmounted by the use of these springs, the condition of the roads 
upon which they have produced such satisfactoir results has to be no- 
ticed, and the causes which first led to the introduction of india rubber 
as a substitute for steel, in bearing springs, buffers, and draw springs. 

The Western Valleys Lines of the Monmouthshire Railway and Canal 
Company (upon which the writer is locomotive superintendent), consist 
of twenty-five miles of tramway, exclusive of branches, and worked by 
heavy coupled engines of the most improved construction. The tram- 
plate is laid by means of chairs upon transverse sleepers, about 3 feet 
apart, and an intermediate sleeper at the joints. This plate, although heavy 

i about 73 lbs. per yard), is of very weak section, and there is, consequent- 
y, considerable deflexion in it, a tendency to rise at the joints, and for 
the sleepers to work loose: the eflect of this is, to cause a much greater 
expenditure of power necessary to overcome a series of rising and falling 
gradients, than would be the case upon an edge rail; and an undulatoiy 
motion of the engine is caused, which is extremely destructive to the steel 
springs hitherto in use on this line. The curves are unusually sharp, 
(some being under five chains radius, and the majority under twenty 
chains,) which is productive of a prejudicial effect on the wheels, buflers, 
and other parts of the engines, carriages, and wagons. The gradients are 
very heavy, (some being 1 in 54,) producing a much greater strain on 
the draw-bars and couplings than is to be met with upon ordinary railways. 

Upon such a road, the inconveniences attending the use of steel springs 
were both numerous and formidable. In addition to the continual repairs 
which were required by the springs themselves, the injury done to the 
permanent way, arising from the unequal action of the spring, and the 
vblent concussions they were subject to, when they were totally disabled 
(as was frequently the case), was large in amount, and of continual oc- 
currence, and of a character that involved considerable expense in repairs. 
Some idea of the damage thus occasioned may be formed, from the fact 
of the wheels tyres requiring to be replaced at least every eight months, 
having become worn by that time into a series of flats, more nearly re- 
sembling an irregular polygon in outline than the circumference of a circle. 

The engine tyres used on the tramways are steeled on the wearing sur- 
face. With regard to the springs themselves, it may be proper to mention 
here, that the item of expenditure for steel springs (including wages for 
* From the London Repertory of Patent InTentions, Jvlj, 1S63. 
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repairinjrthem) was 251/. 9s. 9d in six months, for fifteen engines only. 
Such, then, were the circumstances when it was deemed necessary to 
test the application of india rubber to the rarious purposes before men- 
tioned, and the results have been attended with such marked success, as 
to exceed the roost sanguine anticipations entertained. 

The india rubber springs described in this paper are constructed on 
Mr. Coleman's plan; one form of which, as applied to engine-bearing 
springs, consists of a cylinder of prepared india rubber, 9 inches long 
and 9 inches in diameter, with a hole through it of If inch for the spring 
pin; it is supported by a wrought iron plate 1^ inch thick, which rests on 
a shoulder on the spring pin, and is covered by a wrought iron plate and 
cross-bar, through which pass the spring links attached to the outside 
framing at the bottom, and secured by set and jam nuts at the upper end. 
The india rubber is prevented from undue lateral expansion by twof-inch 
round iron hoops, and from internal compression and friction on the 
spring pin, by a helical coil of strong wire; instead of this wire, wrought 
iron ferrules are now used. To obviate an inconvenience which has been 
occasionally complained of, in passing over unusually rough portions of 
the road, viz: the jumping motion of the engines, from the great elastic 
city of the springs, it was found necessary to insert between the bottom 
plate and the top of the framing, another smaller cylinder of india rubber, 
for the purpose of absorbing the recoil of the spring, and to prevent any 
motion being re-communicated from the spring to the framing. This had 
the desired effect, and the engine was found afterwards to run uniformly 
steady, at all varieties of speed, and however great the inequalities of the 
road. 

Upon engines with inside framing, or where sufficient space for the 
springs could not be obtained, two cylinders, or sometimes three, were 
used. 

In the application of the same description of spring to a tender, the 
india rubber is 6^ inches diameter, 7 inches long, with a If-inch hole, 
and bears against a cast iron bracket bolted to the frame work of the 
tender — the bottom plate being supported by a set nut on the spring pin, 
which passes loosely through a hole in the under side of the bracket, 
and rests on a wrought iron plate, f inch thick, made to fit in the top of 
the axle-box, -^ 

A similar arrangement may likewise be applied to wagons. In the 
passenger carriages, two of these springs are used in pairs, in order to 
obtain a greater amount of elasticity, without increasing the distance be* 
tween the centre of the axle and the sole bar, and a modified form of 
axle-box is introduced, to meet the requirements of the double cylinder 
of india rubber. No horn plates are used in this case — their place being 
supplied with two guide-rods, which pass through the axle-box and in- 
dia rubber cylinders, and are firmly bolted to the sole bar by jaws on the 
upper ends, and kept in their places by diagonal stays at the lower ends. 
The axle-box is cast with a projecting hollow wing on each side, which 
is enlarged on the top, to afford a bearing for the bottom of the india 
rubber cylinder, and leaving a capacious grease-box between them. The 
upper ends of the india rubber cylinders are received into a cast iron 
plate, fixed to the sole-bar; and the arrangement of internal coil, or fer« 

20^ 
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rules, and external hoops, is the same as previously described, with tlus 
exception, that one binding hoop only is used on each cylinder, instead 
of tw0| in the case of wagons — rather greater elasticity bein^ required for 
carriages. Some new passenger carriages, with this description of spring, 
are now in use on the Monmouthshire Railway. 

The present improved form of engine-bearing springs is termed the 
^^hydro-pneumatic springs." The object of this form is to obtain the same 
amount of elasticity wim a less quantity of india rubber, and is accom- 
plished by thinning the cylinder of india rubber internally; and, in the 
increased space thus obtained, placing a quantity of fluid — water is used 
for this purpose — which, acting by hydrostatic pressure, distributes the 
pressure equally over every part of the internal surface; thus obtaining a 
much larger bearing surface than if the pressure were confined to the 
ends, and in fact producing precisely the same effect as a solid homoge- 
neous cylinder of india rubber. The fluid does not entirely fill the cavity 
in the bdia rubber, at least not when first put in, but is adjusted to do 
80 only on the spring receiving the maximum of impact : the air at the 
same time, which had before occupied the space lefl vacant by the fluid, 
retires into a chamber for that purpose in the upper part of the casting, 
and being then in a state of considerable condensation, exerts a powerful 
elastic force, assisting the spring to regain its equilibrium. ' The air and 
fluid are prevented from escapmg under the ends of the india rubber 
cylinder, by that part of the casting which receives them being cast with 
a groove; so that on the application of pressure, the india rubber forces 
itself into the minutest crevice, and a perfectly tight joint is obtained 
without the necessity of interposing any other substance. 

A spring, on this principle, is applied to wagons, being of very simple 
construction, and one that requires no alteration of horn-plates or axle- 
boxes; but which, with very little labor, may be applied to any existing 
wagon adapted for steel springs. 

The same spring is applied to some new engines now being made for 
this railway. In this case the spring is entirely beneath the foot-plate, in 
a hollow part of the framing, immediately above the axle guides, by 
which great compactness is obtained with increased strength of the frame. 
The internal arrangement is the same as the hydro-pneumatic spring; but 
the spring piston is cast in one piece with the axle-box; thus avoiding 
the necessity of using a spring pin, and at the same time dispensing en-, 
tirely with suspending links, nuts, and bolts — thereby still further re- 
ducing the total weight of the spring, which in this case is brought to a 
minimum. 

In constructing buffers, the elasticity of a cylinder of india rubber is 
combined with £at of a colu i n of enclosed air. No fluid is used in this 
case, the position of the buffer and its mode of action not being favorable 
to its use; neither is it required, as buffers should be sensitive, more so 
than would be the case were fluid used. Transverse pins, riveted to the 
external or wrought iron cylinder, serve to confine the fixed and moving 
part of the buffer, and pass through slots in the plunger to allow them 
auflicient play. In a cheaper form of this buffer, the external wrought 
iron case is replaced by a cast iron one, for use where not liable to severe 
cross strains; the first form referred to being only for extra strong buffers* 



Digitized by CjOOQ IC 



Improved India RMer Sjpriai^ Jar Railway Engines j ffc 236 

Draw spriogSy for the buflfer plank of an engine, and for conmon wa- 
gons, are constructed on the same principle, and only differ in their form 
and getting up. 

The advantages resulting from the use of these springs may be thus 
enumerated : 

1st, Reduction of dead weight. This item is more extensive than ap- 
pears at first aieht, since the reduction of weight is not confined to the 
springs themseTves, but extends, in a greater or less degree, to a variety 
of other parts of the engine, carriage, or wagon, on account of the smooth- 
ness of their action. This is particularly advantageous in the case of cast 
iron, whose liability to fracture consists, not so much in the weight it has 
to carry, as its inability to resist strains, jerks, and concussions; these 
are, however, nearly altogether deadened by the use of these springs; so 
that a motion uniformly smooth and steady takes the place of one that is 
very injurious to railway plant, especially to engines; and as the working 
portions of an engine are made extra strong, with a view to resist the 
concussions they are subject to with steel springs, it follows that when 
these are no longer allowed to operate, they may be made lighter without 
in the least impairing their efficiency. The reduction in the springs them- 
selves is, however, considerable, and the weight thus gained is valuable, 
particularly in the case of wagons, where it becomes available for ton** 
nage. The amount of this reduction of weight varies, as shown by the 
following table; but may be taken on an average at from 3^ to 6 cwt. per 
engine, and the same for wagons. 

Comparative Weight of India Rubber and Steel Springs* 



Weight of Springs. 


India- 
rubber. 


Steel. 


Aeduction 

in 
Weight 


Engine-Bearing Springs. 

India rubber, li cwU . . • . > 

Iron Work, 3 cwt. . . . . ) 

Steel Springs taken ofl^ . . . 


CwL 


Cwt. 

H 


Cwt 

4i 


Bngine Hjdro-Pneumatic Springs. 
India mbber, 1 cwt, . . . • ) 
Iron Work, 6 cwt, , . . . > 
Steel Springs taken ofT, . . . 


7 


H 


1* 


Tender Bearing and Draw Springs. 
India rubber, J cwt, . . . . ) 
Iron Work, 2 cwt, . . . . . > 
Steel Springs taken ofi^ . . . 


n 


11 


8J 


Carriage Bearing, Drawing, and Buffing Springs, 
Steel Springs taken off, . . . 


H 


9i 


H 


Wagon Bearing, Drawing, and Buffing Springs, 
Steel Springs taken off, 


H 


8i 


5* 



2d, Steadiness of motion. This has been referred to before; and it may 
be added that the great steadiness of the engines with the india rubber 
springs is the surprise of every one who has witnessed their performance 
upon the imperfect road on which they are worked. 



Digitized by CjOOQ IC 



236 Civil Engineering. 

3d, Durability. Although sufficient time may not have elapsed to test 
the absolute durability of these springs, yet during the time they have 
been in use, in cpnsequence of the heaviness of the work, if deterioration 
bad commenced ever so slightly, it would have been observable; but in 
a large number of the india rubber cylinders that were examined, after 
being at work for various periods, varying from four to six months, in 
both engines, carriages, and wagons, in no instance was the slightest 
alteration visible from the day in which they were first used, nor the 
slightest permanent contraction in length or expansion in diameter per- 
ceptible: it may, thereiore, be inferred, that their durability far exceeds 
anything hitherto applied to the same purpose, and is fully equal to any 
reasonable expectation or requirement. The specimens shown to the 
meeting, having been in use for the last five or six months, corroborated 
this statement. The weight of each pair of the engine springs is from 4^ 
to 9^ tons. 

4th, Saving in repairs. The simple construction of these springs ren- 
ders it almost impossible for any injury to happen to them; consequently- 
little or no repairs are needed. As stated before, the cost of repairing the 
steel springs of fifteen engines, for six months, was 251/. 9^. 9d. The 
cost of repairing the india rubber springs of fourteen engines, during the 
last six months, was only 1/. 18s. The saving in the cost of repairs is 
not confined to the springs alone, but the engine itself; the carriages and 
wagons to which they are applied, and even the permanent way, share 
the advantage. It is found that fewer chairs are broken, fewer rails 
(plates rather) are bent, less grease and oil are used for the bearings, and 
the cost of maintaining the wagons is reduced when india rubber is used. 
It is inferred, with a considerable dt-gree of probability, that, from the 
absence of any jerk upon the axles, the tendency of the iron to become 
crystallized or altered in its nature, and suddenly fracturing, so often 
complained of, and which has produced so many serious accidents upon 
railways, will, by the use of these springs, be nearly overcome, and the 
axles remain perfect for a much longer period; more especially as under 
the india rubber springs they show no tendency to heat. 

5th, Cost. The question of first cost does not properly belong to this 
paper, but it will be sufficient to state that a well constructed india rub- 
ber spring ought not, in any case, to exceed the cost of a steel spring of 
equal strength; but on the hydro-pneumatic principle it will be found to 
be considerably cheaper, especially for engines, amounting, on an ave- 
rage, to 20 per cent, saving on the old plan. 

The foregoing remarks have been made chiefly with reference to bear- 
ing springs; but they apply equally to both buffer and draw springs; and 
in proportion to the extent in which india rubber is used in place of steel, 
does the improvement in the rolling stock become apparent, and the 
benefit resulting from its use more strongly develope itself. The pneu- 
matic buffers, it is considered, have been subjected to a peculiarly severe 
test, few lines of railway in the kingdom possessing such disadvantageous 
circumstances. Almost every other description of huffier had been tried 
previously with the same want of success, until, from repeated failures, 
the attempt to obtain a permanent buiTer was almost abandoned in de- 
spair, and solid blocks of wood were substituted for them in many id- 
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stances. With these buffers, however, no failure has taken place, nor in 
any instance has their elasticity diminished in the slightest degree. In the 
accompanying table, the deflexion of this description of buffer and the 
several kinds of springs, under different weights, is shown : 

Table of Deflexion of springs. 



Load. 


Bngine 
single 


Bngine 
triple 


Engine 
hydro- 


Wagon 


Buffer 


Draw 




spring. 


spring. 


Pneumatic 


spnng. 


•pnng. 


spnng. 




Ine. 


Ins. 


Ins. 


Ins. 


Ins. 


Ins. 


iUm. 


6^ 




» 


i 


3-16 


1 


Istton. 


i 




i 


u 


f 


H 


2d « 


f 




> 


1 


1 


3d « 


f 




i 


i 


3-16 


» 


4th « 


1 




1-16 




i 




6th « 


1 




1-16 





3-16 


.^ 


6th « 


1 


— 


— 


— 


3-16 


— 



Before the application of india rubber draw springs to the engines and 
tenders, the couplings were frequently breaking, and also the frame ends; 
but since their adoption nothing of the kind takes place. Such are the 
advantages of these springs, that their adoption promises to become 
general, and it will be shortly, without doubt, as rare to meet with a 
wagon unprovided with a draw spring, as it was formerly to meet with 
one. 

In working 15,000 miles, the cost of repairs is found to be reduced 
in the engines using india rubber springs, in corresponding engines of 
the two classes, from 5f rf. to Sfrf. per mile, and from Id. to 3|rf. per 
mile. 

It has been the writer's object in this paper to state rather what has 
been done than to speculate on what will be; but it is notoriou.n that the 
ordinary steel springs are deficient in point of general efficiency, whether 
as regards elasticity, durability, or cheapness. It may be that competi* 
tion may cause their manufacture to be less strictly attended to than 
formerly; or it may be, and most likely is, that the requirements of the 
present day have outstripped their ability to perform. However, be that 
as it may, it is well known that a substitute which shall combine the 
above requisites has been long desired; and the writer's hope, therefore, 
that this desideratum will now be supplied by the springs which have 
been described, must be his apology for bringing the subject before the 
Institution. 

Mr. Craig exhibited a set of the different descriptions of india rubber 
springs described in the paper, and also specimens of the india rubber 

Slinders, taken out of various springs which had been at work on the 
onmouthshire Railway, to show the effects of wear upon them. One 
cylinder had worked 8660 miles in the bearing spring of an engine; an- 
other 14,060 miles in a carriage bearing spring; and an engine buffer 
spring that had been six months in constant use was shown; all of these 
appeared uninjured by the work, and not to have suffered any permanent 
conipression. 
Mr. H. Wright observed that he had seen these india rubber springs 
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at work on the Monmouthshire Railway, and they certainly worked very 
8ati«factoril|y, and were much better adapted to that situation than ste^ 
aprings. The case of that railway was very peculiar; it was perhaps the 
worst in the kingdom for destructive action on the springs, from the 
great inequality and roughness of the road/which was not upon the edge- 
rail, but the old tramway system, and with ver^ sharp curves; it was, in- 
deed, impossible for steel to stand in the engine springs; but the india 
rubber springs appeared to stand the work well. 

Mr. W. A. Adams said he was acquainted with these india rubber 
springs, and had witnessed their working on the Monmouthshire line; it 
was previously impossible to keep steel springs in order, from the violent 
jerks they were subjected to, and the substitution of india rubber for 
steel in that case was an important improvement. As to the general ap- 
plication of india rubber springs, there was a special cireumstance in 
favor of their use in locomotive engines, from the confined ]:^ition and 
the want of space to fix a properly proportioned laminated steel spring, 
which might probably be otherwise made to work satisfactorily; hut the 
steel springs generally used in locomotives were so short and stiff, that 
their elastic action was exceedingly imperfect, and they were consequent- 
ly ill suited to withstand the violent concussions of a rough road. In the 
bearing springs of carriages the case was very different; and a long, thin, 
laminated spring was employed, which had a very easv, elastic action; 
so that in that case the advantage would be less felt of the substitution 
of india rubber for steel. In applying the india rubber springs to car- 
riages, it had to be observed that the bearing of the frame would be on 
four points only, instead of eight — requiring a stronger frame or cross- 
bars to distribute the strain. 

Mr. Allan said he had made some trial of these india rubber bearing 
springs on engines, and they worked very well; but he found them too 
elastic, and liable to produce a jumping action; but the springs he had 
tried were of the kind first described, without provision for checking the 
rebound of the spring. 

The Chairman inquired whether, if such reaction could be removed, 
the india rubber spring would be considered superior to steel ? 

Mr. Allan thought that very little friction or resistance would be suffi- 
cient to check the reaction; and the india rubber would then certainly 
make a very good spring. 

Mr. Craig observed, that the rebound complained of was quite stopped 
by the little resistance offered by the small second spring that had been 
subsequently introduced; but it was now found that the objection was 
quite removed by the water application in the new compound spring. 

Mr. Clift inquired whether any difference was found between winter 
and summer in the action of the india rubber? whether there was any 
more oscillation observed in hot than in cold weather? and whether the 
india rubber was liable to any injury by the heat to whidi it was liable to 
be exposed from the boiler or fire-box of the engine ? 

Mr. Craig replied, that the india rubber was not affected by (he tem- 
perature, and no effect was found during the last severe winter; also, in 
two tank engines, one pair of the india rubber springs was exposed to 
great heat, probably as much as 240^, being very near the fire*box, but 
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th^fe was no perceptible effi ct. The materia] used for the sprmgs was 
Moultoo's prepared india rubber; the raw gum would not stand exposure 
to heat, and the constant compression and elastic action. 

The Chairman inquired what pressure there was upon the india rubber 
when the springs were at work ? , 

Mr. Craig replied, that the vertical pressure on the end of the india 
rubber cylinder, in the engine bearing springs, amounted to about 1^ 
cwt. per square inch; a weight of 4J tons being supported on a cylindelr 
9 inches diameter, having a ]lf*inch hole in the centre. In the hydro- 
pneumatic q)ring the pressure on the india rubber was about 2 cwt. per 
Square inch; he intended trying the exact pressure of the water with a 
Bourdon's pressure gauge, but had not been able to complete the experi- 
ments in time for the present meeting. 

Mr. E. A. Cowper observed, that he understood a considerable trial 
of india rubber springs had been made on engines upon the London and 
North- Western Railway, and inquired what kind of spring had been ap- 
plied there, and what were the results i He had also heard that on the 
Great Western they used india rubber springs, and now never hung an 
engine any other way. 

Mr. Craig replied, that the springs tried on the London and North- 
western were with two or three cylinders of india rubber, similar to the 
first arrangement described, and they were working very satisfactorily, 
and, he believed, were preferred to steel springs. 

The Chairman inquired the relative cost of india rubber and steel 
springs ? 

Mr. Craig said, that the cost of the india rubber springs did not in any 
case exceed that of steel. Wagon springs were about 3/. 18*. per set; but 
engine springs were considerably less expensive than steel, there being so 
much greater proportionate weight of steel in the ordinary springs. By 
the introduction of water in the improved springs, the quantity of india 
rubber to support the same weight was reduced from 20 lbs. to 12 lbs. in 
each spring, which, at the cost of two shillings per pound, effected a con- 
siderable saving in the expense. A considerable saving in respect of 
grease had also oeen observed; but not being able to give the exact re- 
sults, he would make a comparative trial for the purpose of determining 
that point. 



Railway Traffic in Great Briain* 

The traffic returns of railways in the United Kingdom amounted for 
the week endbg 28th May to 326,900/., and for the corresponding pe- 
riod of last year to 287,903/., showing an increase of 38,997/., or 13*54 
per cent. The gross receipts for the eight railways having their termini 
in the metropolis amounted for the week ending as above to 154,438/.; 
and for the corresponding week of last year to 137,545/., showing an 
increase of 16,893/., or 12*3 per cent. The increase on the Eastern 
Counties Railway amounted to 1094/.; on the Great Northern, to 3390/.; 
on the Great Western, to 2316/.; on the London and North Western, to 

* From Henpath's Jonma], No. 780. 
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1504/.; on the London and Black wall, to 310/.; on the London, Brighton, 
and South Coast, to 5144/.; on the London and South Western, to 7931.; 
and on the South Eastern, to 2342/.; total, 16,893/. The receipts on the 
other lines in the United Kingdom amounted to 172,462/.; and for the 
corresponding period of 1852, to 150,358/.; showing an increase of 
22,104/. in the receipts of these lines, which, added to the increase on 
the metropolitan lines of 16,893/., makes the total increase 38,997/. o?er 
the corresponding week of 1852. 

The total increase in the traffic from the 2d January to the 28th May, 
over the corresponding period of 1852, amounted to 653,805/., or 11-8 
per cent. 



Description ofM. Maus* Plan for forming a Twnnel throiugh the Jilps; and 
of his Excavating Machine for Tunnelling. By Wm. H. V. Sankey.* 
In my former communication (p. 670, vol. x.) I stated that I hoped to 
obtain information from the Chevalier Maus concerning his plan for form- 
ing a tunnel through the Alps. Having since been favored by him with 
full particulars relating to his project, 1 now send you a statement of the 
manner in which he proposes to effect the great object he has in view, 
prefacing my account with a short description of the route he considers 
it best to adopt, and a few other particulars in connexion with the sub- 
ject which may be interesting to your readers. 

The line of communication selected by M. Maus skirts the southern 
side of the Mount Cenis, following the valley of the Dora, and passes by 
the towns of Susa, Oulx, Bardoneche, &c., thence by means of a tunnel 
under the ridge of the Alps it proceeds to Modana, a town situated in 
Savoy, on the west of that extensive chain of mountains, by a route only 
30 miles in length; while the existing public thoroughfare over the Mont 
Cenis pass is nearly 40 miles, so that a saving of about 10 miles would 
be at once effected between Susa and Modana; and the time required to 
travel between these two places would, in the event of this project being 
put into execution, be reduced from eight hours (the time which the 
mail takes to go by the present road) to one hour and a half, a very 
moderate calculation for the railway — being only at the rate of twenty 
miles per hour. 

Thus the portion of the great Savoy trunk line of railway, projected 
by M. Maus, would commence, on the Italian side, at the town of Susa, 
near the confluence of the Dora with the Cenisis, a rapid stream that 
takes its rise in the Mont Cenis; and would form a continuation of the 
Turin and Susa railway, now in course of construction; the line would 
then pass to the right of the village of Gioglione and over the high 
grounds of Chaumont (where the mountainous character of the country 
involves the necessity of two tunnels, which are, however, of minor 
importance, the one being about 3040 yards in length, and the other 
only 330. A short tunnel will likewise be necessary at the Fort of 
Exilies, in order to avoid some of the outworks, and farther on another 
tunnel, which, however, will be only 2230 yards long. We thus arrive 
*FroDi the London Builder, June, 1853. 
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at Salbertrand) situated ten miles from Sosa and nearly 1670feet above its 
level, which gives for this portion of the line an average ascending gradi« 
ent of 1 in 31. Beyond this, passing Oulx, Savoulx, Beaulard, and even 
for some way farther on than Bardoneche, the surface of the country is 
remarkably uniform, and will not present any difficulty: the length of this 
section is about eleven miles, and its average rate of inclination 1 in 57. 
The remaining nine miles is a descending gradient of nearly 1 in 57, 
likewise. And here the line obtains a passage beneath the Alpine ridge 
by a tunnel of about eight miles in length, at a depth of 5248 feet, or 
as nearly as possible a mile below the surface of the pass. 

The three principal gradients above mentioned being divided into 
others, to suit the nature of the ground, the rates of inclination on some 
portions of the line will be steeper in certain cases than those named, but 
in no instance will they exceed 1 in 28. Throughout the whole length 
of the principal tunnel the gradient will be 1 in 53. 

M. Maus estimates the cost of the work as follows: — 

For forming a heading with a machine invented by him for the purpose, £ 1 80,000 

For increasing the size of this heading, so as to form a tunnel in the 
usual manner through a lias rock, containing scales of mica and 
grains of quartz, of so compact a nature as not, apparently, to re- 
quire any facing in masonry, .... 370,880 

£550,880 
For the remaining portions of the line forming approaches north and south 

of the pro|)osed tunnel, viz : 
Cost of land, . . . . . . ' . 26,019 

Earthwork, . . . . . . 181,366 

Bridges, cuWerts, &c., including the several shorter tunnels above al- 
luded to, . . . . . . 468,448 

Rails, chain, sleepers, &c., ... . 171,969 

ToUl, . . . £1,398,682 

Say £1,400,000 altogether in round numbers. 

As the projector considered that the great difficulty in the way of car- 
rying out this bold conception would be the amount of time and labor 
which, according to our present system of conducting such operations, 
it would necessarily require, he has contrived an excavating machine, 
for facilitating the labor, and which, at the same time, is calculated to 
expedite in a very great degree the execution of this and similar works, 
and from the success which has attended the trials he has already made 
with it, he states that he has no hesitation in fixing five years as an am- 
ply sufficient period for the completion of the projected tunnels, working 
at both ends at the same time, although without shafts, which the height 
above renders impossible. 

The excavating machine consists of a frame, in which are set a num- 
ber of very broad chisels, having projections on their face, acting some- 
what after the manner of the hammer used by masons to restore the rough 
surface to the granite pavement in London when worn smooth by the 
traffic. 

The chisels are so arranged as to cut into the face<of the rock, at the 
extremity of the heading, five horizontal grooves, and two vertical chan- 
nels bounding the former, and at right angles thereto. These grooves 
Vol. XXVL— Thibb 8£miis^-No. 4.— Octobib, 1S53. 31 
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or obaoliiela are ran me into the otber, and: 9er?e to instilate four sectaa- 
gakur blocks of stone« which will then remain attached only by one of 
their planes to the solid mass of the mountain rock, from which they may 
readily be separated by wedges, driven with heavy hammers into the 
gfooves. 

These blodcs will be about seven feet long, three feet wide, and eigh* 
teen inches in thickness. 

The machine acts only upon half the width of the heading at a time, 
so that while it is at work cutting the grooves, which separate the blocks 
of stone at one side, the workmen are engaged in removing those already 
cut in the other half-width of the heading* 

When the madiine and the laborers have each completed their tasks, 
they mutually change places. The machine again sets to work to shape 
out new blocks of stone, and the workmen proceed to detach those which 
have just been cut, beginning by inserting the wedges at the top of tha 
beading, and proceeding downwards; by thus prizmg the stones, they 
are easily separated from the rock, ailer which they are placed on trucks, 
and conveyed to their destination, so that the space is again left clear for 
the machine to recommence its operations. 

The excavating machine cuts the channels in the rock, by means of 
seYeral series of chisels placed one beside the other, in straight lines; 
these lines of cutting tools are so arranged as to be capable of a slight 
lateral motion in the direction of the grooves after every stroke; the ob- 
ject of this is to bring the chisels to bear upon all the spaces lying be- 
tween the several' cutting tools situate in the same line, so as to produce 
not a succession of holes, but a continuous channel similar to a very wide 
saw cut. 

This lateral shifting of the lines of chisels, which takes place alternate- 
ly from right to left, and from left to right, is caused by a corresponding 
motion given to the frames in which they are fixed. Each chisel is driven 
against the rock by a spiral string coiled round it, and which produces 
an effect similar to that caused by the muscles of a man in the act of 
throwing a javelin. This spring, driving the chisel forcibly against the 
rock, obliges it to act efficaciously, notwithstanding the slight inequalities 
at the bottom of the channel, arising from a want of uniformity in the re- 
listance of die stone. 

When the machine is in operation, the several lines of chisels are all 
drawn back simultaneously, by means of a species of cam, or morable 
bar, whidi acts against projections formed on the cutting instruments. 
This, by forcing back the cbiseb, and thus com.pressiog the above men- 
tioned airings, leares them in apositbn to exert a strong percussive force 
as soon as the pressure is removed. This is eflected by suddenly raising 
the bafs, by means of an inclined plane, situated at the proper place for 
the end of the stroke. As soon as the blow has been struck, the springs 
are again immediately compressed, as before, and the process is con- 
tiAued until grooves have been worked to the requisite depth into the 
solid substance of the rock. 

Although all thoi chisels in each row- are sinuhrly acted upon by the 
movable bar, they are, nevertheless, completdy independent one of the 
other, so that they may each be nemoved at pleasare|. without interfering 
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^th Ibe motioii of those adjacent, or even suspefnding die openitioDS ot 
the mftcbioe; and if it be observed that one or other d<^s not act efficient* 
]y, such may be removed, and new chisels substituted in their stead, 
>vithout causing any delay or cessation. 

The back and forward motion of the bar, which performs the functions 
of a cam, by pushing against the projections with which the several chis* 
els are furnished, is caused, through the intermediation of rods and cranks, 
by two rotary drums, which themselves are made to turn by an end- 
less rope, communicating with a water wheel, or other suitable motive 
power, situated at the entrance to the heading. The apparatus is arranged 
so as to enable the chisels to strike 150 blows in a minute. 

The machine, at the same time, sets in motion a pump, which forces 
n constant supply of water into a reservoir, the up))er part of which is 
filled with compressed air. By this means, the water is driven out in 
jets, through small pipes placed between the chisels, and is thus made 
to play upon the grooves, where it performs the double office of prevent- 
ing the cutting instruments from getting heated, and removing the dust 
and chips of broken stone, which would otherwise accumulate in the 
grooves, and thereby prevent the effective working of the excavator. 

The idea that suggested this substitute for manual labor in one of the 
most tedious of engineering operations is extremely ingenious, and the 
inventor of this piece of mechanism, which in my opinion is destined, in 
a short time, to become of general utility, is deserving of the highest 
credit. I must frankly own that I was. not sanguine of its success pre* 
vious to having examined it; but since I have heard it described, and 
seen how it works, I feel no hesits^tion in saying that it will, ere long, be 
applied to facilitate mining end quarrying operations, and will become 
extensively used in the carrying out of railway and other works. 

I have no motive in extolling thus highly this invention, further than 
a desire to see introduced and tried on a large scale a mechanical con- 
trivance which recommends itself on account of its extreme simplicity, 
and very especially because it may be considered the forerunner of a 
class of automaton laborers which cannot fail to benefit society, inas- 
much as they inevitably tend to diminish human toil, and thereby will 
have the effect of raising the working man in the social scale, and ena- 
bling him to find leisure to cultivate his mental faculties; while, at the 
same time, it will afford increased encouragement to the progress of in- 
dustry, and will enable us to undertake and prosecute successfully many 
splendid and important engineering projects which, without its aid, we 
snould not even have dreamed of. 

The manner in which the engineer proposes to provide for a proper 
supply of fresh air during the progress of the work is by means of a 
tubular ventilator, which he intends to lay along the bottom of the gal- 
lery. At given intervals throughout its entire leuj^K, according as they 
may be found necessarv, he would insert fans, which he suggests mi^t 
be placed on the spindles or shafts of the rollers or sheaves over which 
the endless rope is made to pass, so that they could constantly be work* 
ed with very little additional expense. These fans would force the air 
from one chamber of the tube into that immediately succeeding it, and as 
the ventilator would be made air-tight throughout its whole fengthi and 
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only open at its extreme ends, so that the air introduced through the 
tube may pass out through the beading, he considers that a constant aur- 
rent of pure air. would thus be continually maintained in the tunnel, 
\vhich, by its uninterrupted circulation, would cause incessant, succes- 
sive, displacements as to prerent any possible accumulation of noxious 
gases or un oxygenated atmosphere. 

Since writing the aboFe, I have learned that Mr. Robert Stephenson, 
the eminent English engineer, when passing through Turin, on his vray 
to Egypt, in the month of September, 1850, went to see the experimen- 
tal machine then in operation at Valdoc, and M. Maus says he recalls 
with much pleasure the approbation and encouragement given him by 
our distinguished fellow-countryman, who, in a letter addressed to the 
Sardinian Minister for Public Works, stated it as his opinion that it would 
be advisable for the Government to make a trial of the excavating ma- 
chine on an extensive scale. 

The exhausted state of the Piedmontese exchequer, consequent upon 
the war with Austria, and the expenses of the great works connected 
with the line of railway between Genoa and Turin, have hitherto preclu- 
ded the possibility of putting the invention to the test of practice in the 
actual execution of the works proposed. Nevertheless, now that the 
question of forming lines of railway through the Alps is every day be- 
coming of greater importance, the time is probably not far distant when 
we shall see active measures taken for the realization of this important 
proposition. 
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List of American Patents which issued from August 16, to September 6, 1S53, (inciw 
site,) with Exemplifications by Cuahlss M. Kklleii, iate Chief Examiner of 
Patents in the U. S. Patent OJfice. 

AUGUST 16. 

38. For an Improvement in Bedstead Fastenings,- George W. Baynes, Thomas Hintj, 

and Minter Jackson, Glenville, Virginia. 

"The nature of our invention consiBts in so constructing a bedstead, that one of the 
tcnuns being pivoted or swung in a mortiso in the rail, free to rise and fall in the mortise 
of the post, while the other tenon is rigid in its connexion with the rail, may, by means 
of screws operating on the head and foot rails, securely fasten, not only these rails, but 
the side ones also, by the same device.** 

Claim- — ^'Having thus described the nature of our improved mode of fastening bed- 
steads, what we claim is, the combination and arrangement of the tenons, a a, tenons d 
and/, with the screw, b, for the purposes set forth." 

39. For an Improvement in Meat Tend^rersf William Beach, Philadelphia, Penna. 
Claim, — "What I clum is, forming a meat maul, for the purpose designed, by securing 

to one end of an oblong block of wood, whose opposite e/hd is formed into a handle, a 
series of rows of tapered teeth of the form described, cast on a plate, or driven singly into 
the woo«l, as may be desired." 

40. For an Improvement in Hinges for Folding Bedsteadsg John Binder, Cbdsea, 

Massachusetts. 
Claim. — ^<*What I claim is, the method described, of constructing a hinge with the 
circular bearing surfaces, for the purpose set forth." 
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41. For tn Improtement in^Oun Lotkig P. t, Cbtr|»fe, Moiint Vernon, bhio. 

'*The nature of mj inyention consisU in connecting the dog of a main spring to the 
hammer, by means of a screw passing through a curved slot in the lock plate, in combi« 
nation with suitable packing encompassing the slot on the outside of the plate ; by this 
combination I an enabled to use an extremely simple and useful device for a gun lock, 
and to place the principal parts on the inside of the plate, fully protected fh>m' moisture." 

Claim. — **I do not claim the arrangement of the hammer, main ipring, and dog, as 
abown, for that has been previously used, and placed on the outside of the lock plate; but 
what I do claim is, conducting the dog to the hammer by means of a screw passing through 
a curved slot in the plate, in combination with the packing which encompasses the curved 
slot; by which combination I am enabled to place the main spring and dog on the inside 
of the lock plate, and prevent the admission of moisture within the lock, as set forth." 

43. For an Imprwement in Printed Carpets,- Thomas Crossley, Roxbury, ^fass. 

Claim, — **l am aware that carpets and woolen fabrics of various descriptions have 
been stamped and printed upon one side, the other invariably being disfigured by the 0|>e- 
ration; and also, that two and three ply carpets have been printed with the same or dif» 
ferent figures upon the two sides, as I have myself received a patent for a carpet so 
produced, as before stated: I therefore now lay claim to none of these processes; neither 
is it my intention at present to found any claim upon the method in which I weave my 
carpet; but what I do claim is, a single ply printed carpet, made by combining the warp* 
and filling in the manner described, and subsequently printing them on one or both sides; 
I having discovered that fabrics woven in this manner could be printed on one or both 
aides without the colors passing through, and discoloring or intermingling with the colors 
on the opposite side of the fabric.'* 

43. For an Improved Rudder Brace; Benjamin F. Belano, Chelsea, Massachusetts. 
'*The nature of my invention consists in the application to the rudder head of a lever 

or brace, which is permitted to turn freely upon a pintle or centre, projecting from the 
deck of the vessel^ which lever is suitably connected to the rudder head by arms with 
flexible or hinge joints, by which means the rudder stock is caused to turn freely in the 
opening in the deck through which it passes, which opening may then be made suffi- 
ciently iitge for the purpose, and thus the friction, straining, and noise, are avoided, and 
the rudder feceivea an additional support, rendering it more secure and safe in its posi- 
tion." 

Claim, — ^''Having thus fhlly described my invention, what I claim is, 1st, The brace, 
connected with the rudder, substantially as described, and operating in the manner set 
forth. 2d, The combination of the brace with the elliptical tiller, or any other analogous 
device, for the purpose of actuating the rudder by the application of power to the braces, 
instead of to the rudder itself." 

44. For an Impfowmmi in Facing; Buildings; Michael B^ Byott, Philadelphia, Penn. 
''Tbc natnre of my invention consists in an improved mode of uniting, fastening, and 

cnpporting cast iron or other plates to the external walls of buildings, whereby the said 
plates form an ornamental facing thereto, are protected against external injnryi and secured 
from the injurious and disfiguring effects of moisture from the interior." 

Chim. — ^^*I do not claim the facing or securing of stone to the sur&ce of build- 
ings in any manner, or by any means whatever, nor embedding any other substance in 
morUr or cement upon the surface of walls; neither do I claim the fkdng of brick walls^ 
with iron or other plates, by building them in moHar with the wall, and fastening them 
by bolts or ties, as I am aware that these things have before been done; but what I d» 
claim is, the method herein described, of supporting a veneering or facing of thin cast- 
iron, or other plates, upon their inside, and uniting the same firmly with the external 
flurfiice of the building, by so fixing the plates in relation to the wall aa to leave a suffi- 
cient space between Chem to allow a cement in a liquid form to be pourod in to fill the 
space and all the interstices of the plate, perfectly solidify around and upon the hooka 
and other fiistenings, exclude the air and all dampness, whereby the veneering is strength^ 
ened, protected, and preserved, as fully set forth." 

45. For an Improvement in- Machines for Preparing S^oke 'Hmber; Aaron W. Gea* 
heart, Beailsville, Ohio. 

'^he flaturb of my invention consists in so constructing the clamping and guiding or 
gauging portions of a machine, placed on a seat board, that great exactness may be ob- 

21* 
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Uined in getting out tpoke timber with the ordinary drawing kniib, whereby I eflbct the 
saving of three-fourths the kbor of the ordinary method heretofore ased.'* 

Claim, — "What I claim is, the arrangement of the adjustable bed, the bridle or clamp, 
the sliding guide or gauge, and foot lever, for the purpose and operating in the manner 
substantially set forth." 

46. For an Improved Socket for Auger Handle* and Braeetf Arshal H. McKinley. 
Higginsport, Ohio. 

'*The object of my invention is to provide a convenient device for readily shipping and 
unshipping an auger, or other boring tool, to and from its handle, so that one handle may 
serve a great number and variety of tools, and thus save a great deal of room in the tool 
chest." 

Claim* — ^''I do not claim the enabling the shipping or unshipping of a bit or auger 
from its stock or handle, that having long been accomplished; but what I do claim is, the 
peculiar arrangement of mechanism by which I enable the shipping and unshipping of the 
bit and handle of an anger, or other boring tool; that is to say, the socket having a cir- 
cular head and vibrating cap whose ajierturo can be made at one position to coincide with 
the mouth of the socket, and in the other position to oppose its straight edges to the pro- 
jecting corners of the shank, the cap being retained in the desired position by a spring and 
notch, as described, or its equivalents." 

47. For an Improvement in Draft Apparatue of Seed Planters ; Jacob Mumma, Mount 

Joy, Pennsylvania. 

''My improvement in seed drills consists in combining a pole (for the horses) with a 
supporting and directing wheel, so as to relieve the horses from the strain they incur in 
other drills, and also to be enabled to run the drill straight forward, or keep itiu its course, 
even if the horses deviate considerably." 

Claim* — **What I claim is, the combination of a tongue having motion vertically and 
laterally with the directing and supporting wheel, substantially as set forth." 

48. For an Improvement in Drop Hammers,' K. K. Root, Hartford, Connecticut. 
Claim, — ^''I do not wish to limit myself to the special construction herein specified, so 

long as the same effects are produced by equivalent means; what I do claim is, the me- 
thod of elevating the drops or hammers by means of a screw having a continuous rotary 
motion, in combination with the mechanism, or its equivalents, for disconnecting the drops 
or hammers from the screw, to permit them to drop, substantially as described. I also 
claim the method of disconnecting the drops or hammers, by the rotation of the elevating 
screw, which is notched to catch and act upon the finger, or its equivalent, connected with 
the side, or its equivalent, to force it back and clear the thread of the screw, substantially 
as specified. I also claim, in combination with the slide which connects the drop or ham- 
mer with the elevating screw, and with the finger on the slide, or their equivalents, the 
employment of a catch lever, or its equivalent, holding up the drop or hammer when it is 
liberated from the elevating screw, and there to hold it until it is required to be dropped, sub- 
stantially in the manner described. And, finally, I claim, in combination with the slide 
which forms the connexion with the elevating screw, and with the catch that holds the 
said slide when liberated from the elevating screw, or their equivalents, the employment 
of the rebound latch, or its equivalent, which liberates the parts by the rebound, when 
the drop or hammer strikes, substantially as specified." 

49. For an Improved Trip Hammer; William Van Anden, Poughkeepsie, N. Y. 
Claim, — **! do not claim elevating the hammer shaft by means of cams; neither do I 

claim the friction rollers, irrespective of the particular manner of arranging or attaching 
them to the hammer shaft, as herein shown; but what I do claim is, 1st, Attaching a col- 
lar to one end of the hammer shaft, said collar working loosely over a shaft which has a 
spring attached to it, for the purpose of forcing down the hammer shaft The shaft 
being provided with a set screw, or its equivalent, and lever, arranged as described, by 
^hich, upon properly adjusting said set screw, or its equivalent, the hammer may be made 
to descend upon the block or anvil with greater or less force, as desired. 2d, I claim the 
employment or use of the friction rollers attached to a vibrating frame, and arranged sub- 
stantially in the manner as herein shown, for the purpose of relieving, instantaneously, 
the cams from the pressure of the rollers, when the highest points of the cams have ] 
ed the lowest centres of the rollers, thus preventing the wearing of the cams at 
highest points, as set forth." 
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60. For an hnpravement in Breed Loading Fire Armt,- John P. Sdienkl, Anignor to 
John P. Schenkl and Adolph 8. Saroni, Boston, Massachusetts. 

*'My invention consists in a method of unscrewing the breech from the barrel, and 
withdrawing the same, of turning up the breech so as to bring its chamber into a vertical 
position for loading, and then returning the breech into the barrel, and locking the two 
together, which motions are performed through the intervention of appropriate cams, 
catches, and springs, by the motion of a single lever worked by the hand of the gunner." 

Claim j-^**\ do not claim uniting the breech to the barrel by means of male and female 
screws, portions of which axe cut away to enable the one to enter the other, the two being 
secured together by a partial revolution of one of them, as this has been done before; but 
what I do claim is, the above described combination of parts, for the purpose of operating 
the movable hieech, constructed and arranged substantially as described." 

51. For an Improvement in Hill Side Pl6ugh$f William Harrison Bahliitt, Waynes- 
burgh, Pennsylvania. 
Claim* — ^'Constructing and arranging a head in the hinge which connects the beam 
of the plough with the upright, so as to lock said binge by means of a bolt before the 
pivot of said hinge, and by a lever behind said pivot, for the purpose of making the bear- 
ings in said hinge adjustable, substantially as set forth." 

62. For an Improved Screw Wrench f Aury 6. Goes, Worcester, Massachusetts. 
Claim, — "I am aware that the movable jaw of a wrench has been made to slide on a 

shank, by means of a female screw nut placed on a screw cut on the shank, the said nut 
being so connected with the movable jaw as to be capable of being put in rotation, and of 
moving the jaw on the shank. I am also aware that the movable jaw has been moved 
by means of a screw; I therefore do not claim such to be my invention. But what I do 
claim is, the combination and arrangement of the screw tube, its male and female, or ex- 
ternal and internal screws, the screw on the shank, the annulos, and its female screw, as 
applied to the sliding jaw; the whole being made to operate together, substantially in man- 
ner and for the purpose of enabling a person to readily move the sliding jaw on the shank 
with a velocity compounded of the velocities of motion of two female screws on two male 
acrews, as described." 

63. For an Improved Ships* Block,- William Coleman and Stephen 6. Coleman, Provi- 

dence, Rhode Island. 
Claim. — ^"We claim as our invention, the above described mode of constructing the 
hook and eye staple of the ship's block, and supporting it within, and by means of the 
checks, without any extension of it around and in contact with the sheave pin, and whe- 
ther each of the checks is made whole or in two parts, as herein before specified; and in 
combination therewith, we claim the mode of sustaining the sheave pin and connecting 
the two parts of each cheek, viz.: by a metallic rod extending through them, and directly 
under and against the sheave pin, substantially as specified." 

64. For an Improvement in Machines for Pegging Boots and Shoes; illpheus G. Gal- 

iahue, Alleghany City, Pennsylvania; animated February 18. 1863. 

■^he nature of my invention consists in so constructing a machine that the punching 
of boles, cutting pegs, and driving them by percussion (not forcing) into the soles of booU 
or shoes, is performed at one operation; and that, instead of moving the machine over 
and around the work, which u attended with great complexity of machinery and expense, 
I am enabled to move my work under the operative portions of the machine, and by sim- 
plifying the mechanism, greatly reduce the cost, and render practical the operation as ap- 
plied to all sizes and shapes of the sole, without any change being necessary, except that 
of substituting one of the ordinary lasts for another." 

Claim. — ''Having described my improvement, what I claim is, 1st, The sliding lever, 
(having a hook thereon for entering the staple of the last,) which, passing through slots 
in the uprights of the turn table, secures the last to said table, by the introduction of the 
wedge, as set forth. 2d, I claim the turn table, mounted on the sliding table, which woriLs 
on ways upon the moving table, and is actuated by springs for the purpose of keeping the 
edge of the sole in contact with the gauge, when this is combined with mechanism for 
giving the turn table a semi-revolution at the point where its centre is brought opposite 
the awl by the motion of the table, that regularity in inserting the pegs may be secured. 
Sdy I claim the combination of the spring, lever 16, catch, or their equivalent, sliding 
wheelfy neks, and mitre wheels, by which a semirrevolution is given the torn table (wbilo - 
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the pegt are being inierted erotrnd the beel,) hj the elippuig of t eog wlieel from rack 7 
to 6, on the releue of lever Id from catch 9 1 , and the retuni of Mid cog wheel into rack 
7, on the release of spring ■ from catch &, by which means it acts on the upper side of 
lever 16, as set forth. 4th, I claim the cam, 63, rod, 63, secured to hammer z, and helical 
spring,/', by which a graduated driving stroke is given the awl and its rod, in combiBa- 
tion with cam 3, rod h, (upon which slide the hammer,) and helical spring f', by which 
a driving stroke is given the peg driver alternately with that of the awl and its rod ; it 
being understood that I do not claim the general feature of a hammer and rod carrying an 
awl, snd spring for driving the awl, operated by a cam, as this has been done heretofore; 
but the particular mode or combination in which they are used as here claimed* 6th, I 
claim giving the peg tube and driver a side motion, independent of the awl and awl rod, 
by means of cam o, and lever a, or their equivalent, for the purpoee of bringing the peg 
directly over the hole punched in the sole of the shoe by the withdrawn awl; the whole 
constructed and operating substantially as set forth. 6th, I daim the combination of cam 
o, and stirrup m, with the swung peg cutter, by which the peg wood is split with the 
grain of the wood from below, by the knife at 66, and at the same time forced in the tube 
in b; it being understood that I do not claim the general feature of a peg cutter forming 
one side of the tube through which the peg is driven^ but only the particulajr mode of ap- 
plying it, as here claimed." 

65. For an Imprwement m the Oten Doon for Cooking Stovu and Rangng Gibson 
North, Philadelphia, Pennsylvania. 
Claims — ^*1 do not claim the application of brick, or any other materia} which is v»- 
tained in its place by lattice work, or some other similar contrivance; but what I claim is» 
the spplication of an adhesive coat of enamel, or other substance answering the same pur-* 
pose, to the inside of the oven doors of ranges or cooking stoves, sobfltantially as deacribed.** 

6<l. For an Improved Boat or StoW; Abijah R. Tewksbury, Boston, MassschusetCs. 

Claim, — ^**I claim the above described improved method of constructing a beat, via: 
by attaching its sides and ends to iu bottom by water tight hinges, in combinatiofn with 
connecting the edges of the sides and ends by water tight flexible gorea, substantially as 
described, and so that the boat may be unfolded on the sides, and ends be turned dowa 
into the plane of the bottom thereof, as hereinbefore eiplained." 

67. For an Improvement in DUcharging Breech Loading Fire Armsf Henry Stanton^ 

U. S. Army. 

**My invention relates to that class of Are arms and ordnance which is loaded at the 
breech instead of the muzzle, and consists in constructing a movable breech in such nsan- 
ner that it will, when placed in one position, form a prolongation of the bore to allow the 
load to be introduced through it into the chamber of the piece, and when placed in another 
position, will close the butt end of the bore, preparatory to firing off the charge; and^ in 
addition to these, which are the ordinary duties of this class of breeches, this shall also 
perform the daty of a lock, in firing the charge." 

Claim, — ^'^What I claim is, the method herein described, of firing the charge of faneck 
loading arms by die breech itself, in the act of closing, thereby dispensing with the ordi« 
nary lock, and greatly simplifying the construction of arms, and diminishing* oorreefond^ 
ingly, their cost and liability to get out of order, and increasing their durability and 
efficiency. I also claim the method of igniting the charge by shearing through the fuU 
minating compound attached to the cartridge, substaatially as herein set forth.'* 

AUGUST 23. 

68. For an Improvement in Froee—eafor Fwrifying Alaohoh Luihee Atw ood t Bostoi^, 

Massachusetts. 
<^rhe nature of my invention ooDsiste in destroying, by chemical means, the ftiael oil 
and odorous oils found present in alcohol and alcoholic apirits. I take of finely gmund 
manganese oxide, 3 lbs., nitrate of potash, or nitrate of soda. 6 lb&, in- a state of mixture, 
and slowly melt them in a crucible, continuing the heat until the melted mast passes 
firom a fluid to a stiff pas^ mass. When cold» the mass must be powdered and kept dry 
for future use. It conuins manganate of potash or soda, or gives permanganates of these 
bases, with excess of potash or soda and earthy impurities. For every gaHon of aleohol 
of 86 or 98 per cent, I use two ounces of the manganic compound, dissolved in 8 ox. of 
water, and add the solution to the alcohol while the whole is briskly agitittfd. This pre- 
portioa is the aasrage qaaolity raqvived for oooyMD aloohol} b«t so nracfaihoaUbe uaed 
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•a i» Bafficknt to destroy the odor of the fusel oil; and the purified alcohol mast then be 
distilled from the matters dissolved and suspended in it by gentle heat.'* 

Claims — "What I claim is, the use of tbe manganates and permanganates, existing as 
soluble compounds, however obtained, lor purifying alcohol, so as to adapt it to nice pur- 
poses." 

59. For an Improved Method of Generating Steam,- Jean Baptiste Moinier and Pierre 

Hippolite Boutigny, Paris, France; patented in France, January IS, 1853. 

<*The nature of our invention consists in so forming the generator as to r^iuee a direct 
production of steam at high temperatures, (500 degrees and upwards,) by means of inject- 
ing water at the top, or near the top of the generator, when the same is in a heated state, 
and causing the water to come in small quantities in contact with the surfaces of perfora- 
ted metallic diaphragms, (placed within the generator,) and also to come in contact with 
the sides of the generator, so as to increase the evaporating surface of the generator." 

Claim, — "What we claim as our invention in generators for generating steam at high 
temperatures from water introduced into the generator, when in a highly heated state, is, 
injecting or introducing water from the top, or near the top of the generator, when this 
mode of feeding or introducing the water is combined with the scries of perforated metal- 
lic diaphragms described, arranged one above another in the generator, so as to subdivide 
tbe water, and at the same time increase the evaporating surface of the generator, sub- 
stantially as described, the water being gradually heated, and subdivided in its passage 
through the apertures or meshes of the diaphragms, before it comes in contact with the 
more highly heated surface of the generator, substantially as described." 

60. For an Improvement in Soap Cutting Machines; James B Duff, City of N. York. 
"The nature of my invention consists in the employment of a traversing slatted bed or 

carriage, having a hinged head piece or follower, in combination with a series of vertical 
and horizontal yielding wire cutters." 

Claim. — "What I claim is, making the wire knives, arranged and set with wei;;hts, 
capable of yielding, so that they will form a loop in passing through the soap, and c >nse- 
qucntly cut it smooth and straight, in combination with the feeding slatted bed, or any 
other equivalent device for feeding and forcing the soap up to the said yielding wire knives, 
the whole being constructed and arranged, and operating essentially as herein described." 

61. For an Improvement in Oaeillating Steam Engines; Morris J. Gardner, York, Pa. 
'*The nature of my invention consists in the manner of introducing the steam through 

circular tubes into the steam chest, and at the same time constituting these tubes the cir- 
cle around which the cylinder oscillates, in the manner substantially set forth." 

Claim. — ^"What I claim is, the mode of introducing the steam; the circular steam 
tubes, the circular steam chest, and packing boxes, operating in the manner herein de- 
scribed. I do not, however, confine my claim to the precise position or dimensions of the 
various parts described in the foregoing specifications, but to use such positions and di- 
mensions substantially the same, as may be best adapted to produce the desired effect." 

62. For an Improvement in Seed Planters; Peter Horn, Hagerslown, Maryland. 
"The nature of my invention consists in providing the boot with an arm, which is at* 

tached to the frame by a hinge, and is operated by a lever whose fulcrum is also attached 
to the frame, and by which the boot may be lowered or elevated at pleasure; aUo, in hav- 
ing tbe feed bar divided in the centre, and each operated by different powers." 

Claim. — "What I claim is, the spring, in combination with the projection, and arm 
or lever, for the purpose of opening and closing the recess through which the seed passes, 
substantially as set forth. 2d, I claim tbe arm or lever, in combination with the lever 
and fulcrum, for the purpose of raising or lowering the drill tubes, and operating the 
springs, substantially as set forth and described." 

63. For an Improvement in Hay Ralees; Frederick B. Parker, Queensville, Indiana. 
"The object of my invention is, to provide an efficient preventive to the accidental tip- 
ping of the rake." 

Claim* — ^"I claim as new, the spring catches, projecting downwards from the front 
ends of the hand bars, and provided with sloping lips, which, bearing upon the front tines, 
assist in holding the rake to its place until relieved by the withdrawal of the main &to|^ 
in the manner described." 
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M. Far in improvemeni in the Arrangemmi of CuiUnfirTkimmgf Miltoii Bitarti, 
South Levant, Mune. 

"This invention Tclatee to an improved lathe attachment for taming bedstead poila, 
chair Btnflf, and the like, and consists in placing a series of knives or cutters and beadiaf 
tools, one or both being used, in a suitable frame; said frame being moved in a direciiofi 
transversely of the stick to be turned. The stick is centred in an ordintry lathe, and the 
frame, with its guides, are so attached to the lathe as to allow the knives to come in con- 
tact with the stick as the frame is moved; the knives operating upon the stick sufficiendj 
to give it the required form during a single stroke or vibration of the fram«." 

Claim, — ^**Having thus described the nature and operation of ny invention, what I 
claim is, arranging straight edged and grooved cutters on a fVame moving paraHel ta 
the axis of the lathe, when said cutters are placed in pairs obliquely to the piece to be 
turned, each set forming sslient angles with each other in the frame, by which arrange 
ment each set acts by a gradual drawing cut upon^the piece, the grooved tools following 
to finish the work." 

65. For an Improvement in Grate Bars,- Samuel Vansyckel, Little York, New Jeney. 
**The nature of my invention consists in casting or otherwise securing to the ander 

sides of grate bars, hooks or catches, through which series of hooka or catcbea a rod «r 
bar is passed and held, snd by which the grate bars are prevented from warping or twisting 
by the heat, or from falling down, if one end should slip o£" 

Claim, — ^^'Having thus fully described the nature of my invention, what I claim is, 
forming a hook or catch upon the under side of the grate bars, and paasiog tkrongb m 
over said hooks or catches a holding bar to prevent twisting or warping, snbstantially as 
described." « 

66. For an Improvement, m Butter Workers; Lettie A. Smith, PinevUIe, Pa. 

'*My invention consists, Ist, in combining with a butter tray or pan, a cooling drawer 
or reservoir, which is placed under it, and into which ice is placed for keeping the batter 
in a cool and nice state while being worked. 2d, In an adjustable apparatus for workxof 
the butter, one end of the handle of the same passing through a circular opening in the 
back of the stationary frame, and the other end extending over the front part of the tray.** 

Claim, — *'What I claim is, Ist, the combination of the cooling drawer or iceboz,inth 
a butter tray, for the purpose described. I do not claim, in general, the device of the 
working lever» in combination with a butter tray or table; but I claim forming such work- 
ing lever with acute angles at the sides of its working face, so that it may serve the double 
purpose of breaking or pressing the butter, and turning it over." 

67. For an Improvement in Railroad Car Seats/ William M. Warren, Watertowa, 

Connecticut. 
"My invention consists in the employment or use of sliding foot boards, constmcted 
and arranged in a peculiar manner, so as to be used on either side of the seat, as occadoD 
may require." 

Claim, — ''Having thus described my invention, what I claim is, the msnner in which 
' the foot boards are constructed and arranged, viz: the foot boards being attached by joints 
to slides, said slides having racks on their upper surfaces, and working on beds connected 
by hinges; the under sides of the slides being provided with spurs or clicks, which catch 
into the racks, and retain the foot boards when pressed upon by the feet; the beds being 
retained underneath the seat when the foot boards are not in use, by means of the ratfhft\ 
or by any other convenient mode." 

66. For an Improvement- in Boring Cannon,' Louis A. B. Walbach, deoetsed, late of 
the United States Army. 
**lst, My invention consists in producing a cylindrical hole in any solid snhstanoe suit- 
able for making cannon or small arms, by boring out an annulus of the diameter of the 
required hole, leaving a central core, two-thirds, more or less, of the diameter of the bon^ 
which can be broken off when the annulus is completed to the required depth, and le- 
xnoved in a solid mass, instead of being cut into fine chips or shavings, as in the ordlnaiy 
way of boring, whereby much labor and time are saved, and the expense of boring is grest^ 
reduced. 3d, The core likewise furnishes a sample or test of the nature or quality of the 
naterial in the interior of the substance being bored, and this method of samptiAg the 
material, which is highly important in the boring of cannon, conetitntes anodier branch 
of my invention* 8d, The means of removing the core after the mnmiliis is boted!, eonsti- 
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branek of mj m^nAoieJ^ "This mode of boring evwtm diflm from all 
•Iboni now pnctifed or known; lat. In lesruig a solid cor« fomed by the cotling of an 
annular apace around it while the boring progieaae% and whtcb coio ia usually of greater 
bulk than half of the material to be removed; and, 3d, In afterwards detaching this core 
aa a solid, instead of reducing it to particles in the form of chips and dust, as in the usual 
Mode of boring. The dead centre of the ordinary boring tools, which is a great impedi- 
ment to the progpress of the work, is entirely avoided by my method of eircumaxial borings 
wherein no auch centre exists. The centre of every common boring bit forms its pivot or 
axis of revolntion, and having little or no circumferential motion, cannot possibly cut out 
a chip. It can therefore only progress through the substance by the force of pressure or 
crushing alone. In my method, the cutting edge is reduced in extent to at least one* 
third of that of any other boring tool, by which both time and expense are saved, in pr(H 
portion to the diminished amount of material to be removed; and being placed at and near 
the peripheiy of a hollow cylinder, it works there with greater efiect in the ratio of ita 
greater distance firom the axis, and by avoiding the dead centre of other modes of boring* 
effects a still further saving oi time, in proportion to the greater facility of cutting, over 
that of forcing or crushing a tool into the mass to be perforated." 

Claims — '* What I claim is, the method herein described, of boring cannon, or the bar« 
reJs of other ordnance or fire arms, by perforating the same with an annular hole, which 
leavea a central core, in combination with a second operation for detaching and removing 
the coret substantially as specified, whereby the amount of material to be reduced to chips, 
the time and labor of boring, and the wear of tools, are greatly diminished, and the accu- 
racy of the work increased. I also claim the transverse cotter, or the equivalent thereof, 
for grooving or cutting off the base of the core, substantially as specified. I likewise claim 
the method herein described, of ascertaining the quality of the gun by taking out a core 
of sufficient diameter and length from the axis or centre of the bore, to be tested mechani- 
cally, or otherwise.*' 
•9. For an Improvement in. Countirpanet; Zacharia Allen, Providence, Rhode Island* 

**It has long been an acknowledged desideratum to produce a woven eotton counter^ 
pane, sa ornamental and durable as the Marseilles quilt or counterpane, and at little or 
any greater price than a common calico sheet of the same size, weight, and quality of ma- 
terial, so that while it would be sufficiently neat and ornamental to adapt it to the tastes 
and ase of the rich, its price will be so low as to bring it within the reach of all who can 
aflbrd to maintain a bed. The object of my present invention is to supply this desidera- 
tum, and it consists in weaving cloth of a width equal to the length required for a coun- 
terpane, the weft of the doth being composed of cord and thread woven in alternate order, 
the thread being the usual size for the warp employed, and the cord considerably thicker; 
tiM diffieient wefts being so woven as to form a ribbed surbce." 

Ciknin.— "What I claim is, the ribbed counterpane herein described, aa a new mami- 
focture, it being so made that the thickness and twist of the cords forming the ribs on the 
same, l^ their tendency to untwist, will give to the said ribs a wavy or undulating surfooe, 
as herein set forth.*' 

70. For an Improved Padhekf Henry Ritchie, Assignor to Samuel C. Thompson, Geo. 

W. Westerfield, and Henfy Ritchie, Newark, New ienej, 

*^h\s invention relates to a new and useful improvement in spring padlodLs, and con- 
siata in the combination of a bolt, toothed tumbler, and guard, so arranged as to prevent 
the bolt from being forced from the shackle in the bow by means of blows, or by violently 
striking the case of the lock; the toothed tumbler also allowing the lower end of the Ik>w, 
when pressed in the lock, to operate the guard, and thus allow the bolt, or its projection^ 
to pass into the shackle." 

Claim* — "Having thus described my invention, what I claim is, the combination of the 
bolt, guard, and the double toothed tumbler; one tooth of said tumbler fitting in the 
riiackle, and the other tooth fitting in the notch at the back of the bolt; the bolt, guard, 
and tumbler, operating as set forth in the body of the speciBcation." 

71. For an Improved Machine for Cutting and Beveling Printers' RttU^f Snow Ma* 

goun, Newton, Assignor to Emery N. Moore and Charles H. Crosby, Boston, Maas* 
**Printers' rules, the strips of metal used by printers for ruling lines, have hitherto been 
cat off and beveled by a slow and tedious process by hand, the strips being usually cut off 
by a aaw, and the edges aflerwaids mitred or beveled by filing. By my improved ma* 
chine they can be finished with much greater speed snd nicety than by hand, being cut 
off and beveled by a tool set in a sliding carriage, and operated aa explained." 
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Claim. — ''What I claim ia, the machine herein above deecrfbed, for enttSng Atid bevftl- 
ing printera* rulea, conatracted with a sliding tool carriage, which caniea the cutting tool 
forward and back acrosa the rule, aa above set forth.*' 

72. For an Improvement in Diving Bella; Johnathan Foreman, Boaton, Maaaachuaetta, 

Adiuinistrator of Edgar W. Foreman, deceased, late of New Rochelle, New York, 
and Assignor to Henry W. Sears, City of New York. 

"The nature of this invention consists in so combining with a reservoir of condensed 
or compressed air at the surface, and in connexion with the driving chamber, an arrange- 
ment of sliding blocks or movable pulleys attached to an anchor and the diving chamber, 
that motion and direction may be given to the diving chamber. The peculiarity of this 
invention is, that by the combination of a reservoir of condensed air at the surface, in 
communication with the diving chamber and the traveraing block, it is practicable at all 
timea so to regulate the equilibrium of internal and external pressure, and to control 
the movements of the bell. 1st, Exceedingly light and weak materials may be used in 
construction; 2d, That the specific gravity of the diving chamber, through the medium of 
the compressed air as a motor, may he instantaneously changed, and either ascent or de- 
acent may be attained solely at the will of the operator within aaid chamber. The con- 
densed air acting instantaneously, causes an expulsion of a certain desired amount of 
water. A correspondent buoyancy is thus effected, which may be abaorbed by a weight, 
say a stone to be transported to a certain designated spot. The power from the n'servoir 
thus gives vertical movement to the machine and mass to be operated on, which upward 
motion may be checked at any moment by properly working the air and water valvea. 
The mass thus held in suspension is now moved by the arrangement of anchors and ca- 
bles passing over the movable pulleys, as described, the point of traction of the cablea 
being regulated by the movable block. The desired spot being reached, by allowing the 
admission of water, the mass, or the machine itself, will descend to the bottom, but not 
occupy the precisely desired spot; by successive action of the air valve, vertical, and at 
the same time horizontal, movements may be effected until the machine or aospended mass 
occupies the indicated spot.'* 

Clfiim. — "What is claimed is, the combination of the reservoir of compressed air at the 
surface, in connexion with the diving chamber or bell, and the arrangement of the mova- 
ble block or pulley, as herein described, whereby the chamber or bell may be moved and 
directed at the will of the operator within, for the purpoae above act forth." 

73. For an (additional) Improvement in Machinee for Separating Straw from Grain; 
ElishaS. Snyder, Cbarlestown, Virginia; Original Letters Patent dated June 13, 1848. 

Claim, — "Having fully act forth, in addition to the original patented apecification, the 
importance and utility of my aaid additional improvementa, and having referred thereto 
by diagrams, explanations, and letters of indication, what I deatgnate aa new and original 
with myself, ia as follows: Ist, I claim the pecalar construction of the rotary apparatua, 
formed of concavo-convex aprons or shields, combined with the curved prongs, the said 
rotary apparatus used in combination with the threshing cylinder, apecific^ly as set forth. 
2d, I claim setting the spout at about an angle of 45 degrees with the horizon, and add- 
ing the escape pipe to prevent the grain from Oying about.'' 

AUGUST 30. 

74. For an Improvement in Hot Air Fumaeea; M. B. Dyott, Philadfelphia, Penna. 
'^his invention relates to certain improvements in hot air furnacea,and consists in the 

combination of the inner cylinder or flue and the drum which encircles the fire chamber, 
arranged as described. By this arrangement, it will be seen that the cold air^that passes 
into the space between the drums and fire chamber, keeps the fire chamber from being 
burnt; and the air itself is of course heated by the fire. The internal cylinder or floe 
also supplies a current of warm air, and a great heating surface is exposed. The heat 
from the fire chamber passing around the druma, is prevented from pasaing off, and com- 
municatca heat to the air within the shell." 

Claim* — "1 do not confine myself to any particular ahape or form of air chamber or 
drums, whether conical, cylindrical, or otherwise; I do not claim aeparately, any of the 
devicee or parte herein named; but what I do claim is, the combination of tho internal 
cylinder or flue with the drama, arranged in the manner dcacribed, by which combination 
a great amount of heating surface ia expoaed." 
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7& For an Impraocmeni tn Benzoic Vapor ApparaUt9f Oliver P. Drtke, Boitoii, Mmw. , 

''An apparatus made in the above mentioned manner, will not only be ibiind veiy ef- 
ficient in the prodacUon of benzole vapor mixed with air, bnt will prodnoe anch a regalai . 
pieaiure and flow of anch sriform mixture through its gaa burner or bumera as will cauae 
an unturpaased ateadineaa in the height of the flame; beaidea, the luminoai^ of the flame 
is far greater than that of the coal gaa." 

Claimj^-**! claim as my invention, the combination of the heater and gaa burner, with 
the water vessel and vaporizing chamber, substantially aa specified, so t^t by meana of 
the said heater and g^ burner, and the pipes connecting them with the water vessel and 
the chamber, the whole or part of the mixture of air and benzole vapor produced by the 
apparatus, may not only be used in any convenient place for the purpose of illumination, 
but also for heating the water of the vessel, as specified. I am aware that for the purpose 
of evaporating saccharine fluids, a hollow shaft, surrounded by plates and having perfora- 
tions, has been made to revolve over an open cistern, (containing the saccharine liquor,) 
while air has been blown into such shaft, and made to pass against the platea partially 
immersed in the liquid and put in revolution; I therefore do not claim such. But what I 
do claim as my invention, and for the purpose of vaporizing benzole, or other suitable 
volatile hydro-carbon, and mixing it with air, is, the combination of the closed vaporizing 
chamber, the rotary vaporizer or disseminator, (placed therein,) and the rotary meter 
wheel and its closed case, or an air forcing apparatus, as made to force a stream of air 
into the hollow shaft of Uie vaporizer, and through or agains^ the saturated portions ut 
the disseminator, and into the vaporizing chamber and regenerator, so as to vaporize the 
benzole or hydro-carbon, and mix it with air, substantially as above specified. And in 
combination with the rotating meter wheel and its case, and the hot water vessel, I claim 
the coiled induction air pipe, as made to pass through the water in the vessel, and there- 
by receive heat therefrom, so as to warm the air as it passes through the pipe, and to 
supply oxygen to the volatilized vapor, and for the pupose of facilitating the evaporation 
of the same. And, in combination with the induction air pipe, I claim the chamber and 
its regulator slide and orifice, applied for the purpose of supplying cold air to the warmed 
air, or to the meter wheel, in order to diminish or regelate the temperature of the air pass- 
ing into the^ said wheel, and forced into the vaporizing chamber. I also claim the pecu- 
liar mode of making the rotary disseminator or vaporizer, viz: of two perforated he-ads or 
disks, a hollow perforated shaft, and strands of lamp wicking, or other absorbent material, 
stretched from one head to the other, as specified. And for the purpose of an air blast 
apparatus, I claim the application and use of the meter wheel, its closed case and liquid 
therein, substantially in the manner as above specified, not meaning to claim the method 
of using the meter for the admeasurement of gas, and wherein the wheel of the meter ia 
turned by the gas itself, but meaning to claim it as having its wheel operated by a sepa- 
rate power, and applied in conjunction with the water and closed case, and induction and 
eduction pipes, for the purpose of blowing air, as specified." 

76. For an Improvement in Slove Pipt Collar f R. R. Finch, Jr., City of New York. 
"The nature of my invention consists in having a collar attached to the end of the flue, 

which projects a short distance from the stove; one side of the collar as well as the end 
of the flue being beveled at an angle of 45^, by which arrangement the collar may be so 
placed or attached to the end of the flue, that the pipe may project horizontally firom the 
stove, or perpendicularly from it, as desired; said collar being movable or reveraible, and 
fitted to the flue by means of a flanch and button on the end of said flue. By this simple 
device, a vertical or horizontal smoke pipe may be attached to a stove without any incon- 
venience. In summer, when the least possible heat is desired in a room from a cooking 
albve, the pipe may be made to run horizontally with the chimney, leaving but a small 
heating surface of pipe in the room; but in winter, when heat is indispensable, by merely 
reveraing' the position of the collar, the pipe may be run vertically into a chamber above, 
or into the chimney at some distance above the fire place. The reversible collar also 
saves the expense of an elbow at the end of the flue, when the direction of the amoke 
pipe ia changed." 

C/aifi»^-^"Having thus described my invention, what I claim is, the reversible collar, 
constructed, arrang^, and applied to a stove, in the manner and for the purpose substan- 
tially as shown and described in the body of the specification." 

77. For an Improvement in Stoves/ Thomas 8. Gore, Jersey City, New Jersey. 

. ''The nature of my invention qpnaiata in surrounding an inner cylinder or chamber of 
the stove with spiral fluea, so arranged or connected to the base, that the beat which paaaea 
Voft. XXyi.^THim9 Bsniss.— No. i^OoTOBxm, 1868. . 22 
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down the ipiral fltiev will meet or unite with a nraiii flue or pipe connected to the ordf- 
nnj nnoke pipe* Tho^arraiigenient o£ the epind floeeend bese^ by whieh a large heating 
snr&ce is obtained, as will be hereafter shown, constitntes the ittvention." 

C/atm^— ^Haring thos described my in^entiony what I olaiin is, the spbral flues ear* 
rounding the cylinder, arraiiged and connected to the base, substantially as shown and 
described, for the purpose of obtaining a large extent of heating suriaoe for the floes, and 
also for forming a tpace between thea far the admission and heating of cold air, ae set 
fdrth." 

78. Fox an Improvement in CondueiorM in Mackine$ for Forming Hat Bodies; Lan- 
sing E. Hopkins, City 6f New York. 

"My improvement in forming hat bodies consists in a bifurcated conductor, so con- 
structed and arranged as to plsce the exhaust cone between two jets of fur." 

Claim* — ^''Having thus fully described my improvement in hat forming machinery, 
what I claim is, the bifurcated conductor and blast above described, said conductor having 
its openings opposite each other, or nearly so, and having the cone between them, sub- 
stantially in the manner and for the purposes set forth." 

79L For an Improvement in Steam Boilers,' Benjamin Irving, Green Point, New York; 
patented in France, May 12, 1853. 

'*The improvements which are comprehended in this invention have in view, chiefly, 
to secure a more perfect combustion of the gases generated by the consumption of fuel, 
and to present a large extent of heating surface without subjecting any part of it, when 
working properly, to a very intense heat; to guard against explosions of the boiler; to gain 
more compactness and strength in structure, and to diminish the necessary weight of 
metal and quantity of water. The results claimed for these improvements are, economy 
in amount of fuel and in expense of construction, safety from explosions, increased 
strength and dumbility, and adaptedness for the use of coal or wood to propel engines on 
railroads, and for all other purposes." 

Claim, — "What I claim is, Ist, A boiler composed of an external water-jacket, of cylin- 
drical or other form, with a steam chamber at the top, and with or without one or more 
inner water jackets connected with the outer water jackets, substsntially as described, 
when either water jacket contains one or more vertical coils of steam pipe, whose lower 
ends connect with one of the water jackets, and whose upper ends discharge into the 
steam chamber, substantially as set forth. 2d, Drying the steam by passing it through a 
coil within or between the water jackets, substantially as set forth." 

80. For an Improvement in Cider Mills f John Kraoser, Reading Pennsylvania. 
Claim* — "I do not claim as of my invention, the employment of tvro or more pistons 

or plungers, in combination with the grinding cylinder, nor operating them by the ma- 
chine itself, whether the motion derived therefrom be uniform or not; but what I do claim 
is, in the first place, so arranging the hopper with reference to the several operating parts 
of the machine, that the fruit or other substance contained therein, shall not rest directly 
upon or against the roughened exterior of the grinding cylinder, but directly upon so 
much of the upper surface of the anterior ends of the pistons or plungers as shall be found 
operating or exposed within its enclosed sides, for the purpose of agitating the incumbent 
substance, so as to insure and facilitate the filling of the cells, as the pistons recede from 
the cylinder. And, in the second place, which is a consequence of the first, viz., to cause 
the incumbent substance to press upon the cumbent, or that contained within the cells, 
so as to oppose the upheaving or ejectment of the same whilst in the act of being pressed 
against the passing teeth of the revolving cylinder by the action of the alternating pistons 
or plungers, as herein more fully described and set f^^rth." 

81. For an Improvement in Hemp and Flax Breaking Mathimesf O. 8. Leavitt, Mays- 

viile, Kentucky. 
C/atfn.—- "Having described the construction and operation of my invention, I do not 
wish to be understood as limiting myself to the precise construction and arrangement of 
parts herein specified, as I have only described the mode of application which I have es- 
sayed with success. What I claim is, the combing apparatus as described, in connexion 
with the pieces which move alternately up and down, to hold the hemp or flax against 
the action of the combs." 

82*. For an Imiprovememt in a Machine for DietrtkuUtm and Composinir Tk/pe; Wm. 
H. Mitchell Brooklyn, New York. 

^The natttfe of my invention consistiitt meenslbr distrib«liaglh»'types from thefonoty 
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«id«!ltiBg tlMBi up ia rows 'wjihiii^rooTM, a gWeii letter m eti& nw, with tin Uiom •i 
Ihe types apwarde, eiid the bettoms of tbe types ia %. line; from whidi grooves the types 
ore removed, eoch row of a given letter at a time, and placed within slides or condnctors 
whieh supply them to an apparatus conneetetl with the finger keys. The striking of any 
^von fioger key drops one of the corresponding types on one of a series of belts, which 
«ie moved by competent pulleys. This series of belts is elongated ss the kiter approach 
^e delivery ond of the machine* and is combined with a diagonal belt, so that any given 
type dropped on any one belt, takes an equal time to reach the point of delivery, that is, 
the composing apparatus, and consequently the types, reach that point in die same order 
in which they are dropped by the finger k^s. This is eftcted by the diagonal belt albie- 
said, to which the types are transferr^ firom the series of belts by means of small shoots, 
this diagonal belt carrying all the tyjies to one point of delivery, where, by means of a 
conductor and composing wheel, they are set up in a line ready to be placed in the galley 
in lines of the required length, ibr transfer to the composing stone." 

Claim, — ^**I do not daim arranging the composing apparatus so that each type has to 
travel nearly tbe same distance to the point of delivery from tbe point at which it is 
dropped, as this has been e£^ted by grooves; but I am n^ aware of any apparatus in 
wliich a combination of belts has been arranged with a view to all ^e types taking an 
equal time to travel from the point of deposition to the point of delivery, tiiereby carrying 
the types with certainty, and avoiding all liability to stick or get into disorder. I do not 
limit myself to the precise arrangement of the belts, as long as the same end is attained; 
neither do I limit myself to the number or sise of the parts, as these must be Taried to 
suit the types, and the capacity required; but what I claim is, Ist, The feeding belt or 
belts, combined witli the inclined plane, wheels, and grooves, to distribute the type in the 
manner specified. 2d, The mode herein shown for forming the distributing stick, with 
the points, spring, lips, and keys, so as to drop one type at a time on its side, as specified. 
8d, The bridge and form of groove to separate the thick from the thin types as they slide 
dovm the incline, as specified. 4tfa, A series of belts of length increasing towards the point 
of delivery of the types, in combination with a diagonal belt to receive and convey the said 
types from the series of belts to the composing table or other point, in the order in whidi 
the types are dropped on the series of belts, as specified. 5th, Fitting the key for dropping 
flie types so that it shall give a partial rotary motion to the shaft, to operate on the fork, or 
any analogous device to drop the types. 6th, The fork and blocking piece or stopper, to 
drop one type at a time when moved by the key, or any similar means, as specified. 7th, 
The composing wheel, to receive and set up the types, either in the composing or distribu- 
ting ai^aratus, as specified, and I claim the combination of the said wheel with the fingers 
on the wheel, or with the bar, to supply said wheels, as specified,*' 

8d. For an Improvement in Oratn Harvesters; Frederick Nishwitz, Wllliam^urgh, 
New York. 

"This invention relates to certain improvements in reaping or harvesting machines, and 
consists, 1st, In a .pecular construction and arrangement of cutters and fingers, which 
will he hereafter described. 2d, In (he employment or ase of flanched rollers, arranged as 
will be hereafter shown, for the purpose of throwing or detaching the grass or grain from 
the discharging ends of the behs.'' 

-Claim, — ^''Having thus described the nature and operation of my invention, what I 
daim is, 1st, The combination of the fingers and cutters, or their equivalents, coBstructed, 
sucranged, and operating in tbe manner and for the purpose substantially as herein shown 
and described. 2d, I daim the employment or use of the flanched pulleys, arranged as 
shown, for the puipose of throwing or detachuig the grass or grain firom the belts." 

84. For an Improved Apparatus fof Grinding and Shaping Metabf Samuel Barling, 

Bangor, Maine. 
Claims — '*What I claim is, the combination of the holder of the article to be ground 
with a grindstone or grinding disk, substantially in the manner herein set forth, so that 
the article and the stone will change positions relatively to each other during the operation 
in three directions, namely, towards each other, and parallel with, and transverse to the 
axis of the stone." 

85. For an Improvement in Saw Millsg Andrew Ralston, West Middletown, Penna. 
Claim* — '**H8ving fiilly described my improved saw mill. What I claim is, 1st, Sawing 

logs or other descriptions of timber into himber by means oi a Dsciprocating saw operated 
in a boriwntal position, substantially as set forth. 8d, 1 claim anoh «n Mraogomont -and 
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comlnDttiMi of Uw horiiontol mw with the other parts of the nw mill, that the law will 
ran through and beyond each end of the log, or other deecripdon of material operated upon, 
and whilst in that position, will be aotomatieally let down a distance equal to the thick- 
ness of stuff desired to be cot, and the motion of the carriage reversed to bring the saw 
again into action without stopping the machine, and so on nntil the log or other material 
operated upon shall be entirely sawn into the dimensions required, substantially as herein 
set forth. 3d, I claim connecting the operating pitman with the saw gate, through the 
medium of a secondary pitman, connected witti the saw frame and saw gate, substantial- 
ly as described, ao that the operating force shall be applied in a direction nearty coincident 
with that of the saw in succe«sive positions, for the purposes set forth." 

86. For an Improved Machine far Cutting Sheet Metal; Stephen P. Ruggles, Boston, 
Massachusetts. 

**The nature of my invention consists in so hanging the shear or separating blades, as 
. that their cutting edges shall be in the same line, and one so placed above the other as 
not even to come in contact, much less overlap each other, by which means, I can cut 
a perfectly straight, square, and smooth edge, without the least warping or twisting of 
them, and with great diminution of power, from the fact that the cutting edges need not 
pass into the sheet or plate more than from one-half to two-thirds of its thickness, and 
jet it shall be entirely separated, and with smooth edges; and also, in hanging the cuttin^^ 
blades, or stocks on which they are supported, upon eccentric pins or bolts, for the pur- 
pose of giving them the most accurate adjustment which they nequire with the varied thick- 
ness of metal sheets to be cut." 

Claims — ''Having thus fully described the nature of my invention, what I claim is, the 
so hanging of a traversing and a fixed cutting blade, one or both, as that their cutting 
edges shall not overlap, or come in contact with each other, by which means I am enabled 
to divide sheets of metal without twisting or warping their edges, and at great saving of 
power, substantially as described. I also claim the connecting of the opper and lower 
portions of the frame, when each carries one of the cutters, on eccentric bolts, suitably 
provided with screw and not, or their equivalent, for giving the blades on the said two 
parts of the frame a perfect adjustment, one above the other, substantially as described." 

67. For an Improvement in Paper Filet; Daniel Winslow, Westbrook, and Perley D. 
Cummings, Portland, Maine. 

Claim. — ''We do not claim a file or bill holder as made of two plates of wood or paste- 
board, or metal, held together upon the file of papers by one or more elastic bands; but 
what we do claim is, the combination of the plates with the elastic bands, so arranged 
that the side edges of the top plate shall be bent down upon the bands, and hold them 
securely, while the side edges of the bottom plate are turned, but left far enough from the 
bottom plate for the bands to move freely between them snd the said plate; the edge lips 
of both plates being bent inwards and rounded on the comers, as to protect the bands 
from being chafed or worn, as described." 

68. For an Improvement in Machinea for Splitting Leather; Charles Weston, Salem, 
Massachusetts* 

''My improvement consists in an arrangement for adjusting and holding the spring plate 
In a novel nanner, by attaching the arm which operates the cams to a spring rack, so that 
the spring plate will not only be susceptible of adjustment for the different thicknesses of the 
split, and exert a constant and uniform pressure upon the same, but will also yield to the 
various inequalities of the hide as it is drawn through the machine." 

Claim* — "Having thus described my improvements, what I claim is, the arrangement 
herein above described, for exerting a constant and uniform pressure upon the leather, 
and at the same time allowing the spring plate to ]4eld to the inequalities of the hide, the 
same consisting in a spring rack for holding the arm which is connected to the spring 
plate by the turning shaft and cams, as above set forth." 

89. For an Improvement in Apparatus for Purifying Gat; William Wigston, City 
of New York. 
"The nature of the invention consists in what I term a scrubber, which is a float of 
wood or other material, of circular or other form, of sufficient buoyancy to float in the 
purifying liquor, with an interior cavity above the surfiu:e of the liquor, and with passages 
leading from the said cavity through its sidea, and the gas entera through the inlet pipe 
which rises through the liquor, and opens into the cavity above its surface, escsping 
through the passages through the sides. These passages are so arranged that they are 
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almost or entirely submerged, when there is no pressure of gas; bat that when there is a 
pressure, the float will be raised so as to bring a small portion above the surface, to allow 
the escape of the gas in very thin streams, and thereby bring every portion of it in contact 
with the liquor/' 

Claim, — "What I claim is, constructing the scrubber or float with a cavity, to receive 
the gas above the surface of the fluid, and parUy submerged passages leading from the 
said cavity through the sides of the float to allow the escape of the gas from the cavity, 
and cause its distribution over the surface of the fluid in thin streams, to produce a difiused 
contact with the fluid, as described." 

90. For an Improvement in Machinery for Cutting and Bending Metallic Ditks; El- 

liot Savage, Assignor to Franklin Roys and Edward Wilcox, Berlin, Connecticut. 
Claim. — "What I claim as my invention is, the combination and arrangement of the 
roller with the roller and the bending roller, so as to operate together, and independenUy of 
the clamps, substantially as specified." 

91. For an Improvement in Shingle Machines; Elijah Valentine, Palmer, Assignor to 

Abel Bradway, Monson, Massachusetts. 
Claim. — "What I claim is, the series of rollers placed above the platform, when they 
are combined with the ledges which rise from the sides of that portion of the platform that 
receives the riven shingles to be operated upon, and so arranged that when a rived shingle 
is first carried forwards, the said rollers will be elevated above its upper surface by the 
sjid ledges, and when the driver is drawn back, it will at the same time pass from under the 
said shingle, and from under the rollers, thereby allowing the shingle to fall upon the 
platform, and the rollers to fall in succession upon the upper surface of the shingle, for 
the purpose of giving to the said shingle such a shape and position upon the platform, 
that it will be carried onwards again by the next forward movement of the driver, and be 
operated upon by the dressing knives, substantially as herein set forth." 



Desio^ts for August, 1853. 

1. For a Cooking Stove,- Julius Holzer, Assignor to North, Chase & North, Philadelphia, 

Pennsylvania, August 2. 
Claim. — "The design and configuration of the mouldings described, forming an orna- 
mental design for a cooking stove." 

2. For a Sewing Bird,- Allen Gerould and John H. Ward, Middletown, Conn., Aug. 2. 
Claim. — "The design of an entire bird in a sitting posture, constituting an ornamental 

design for a sewing bird." 

3. For a Statue of Daniel Webster,- Thos. Ball, Assignor to Geo. W. Nichols, Boston, 

Massachusetts, August 9. « 
Claims — ^•*I claim the new design for a statuette of Daniel Webster, as described and 
represented in the drawings." 

4. For a Cooking Stove; John W. Van Cleve, Assignor to James Greer & Co., Dayton^ 

Ohio, August 16. 
Claim. — "I claim the design and configuration of the ornaments for a cooking stoves 
described and shown in the drawings." 

6. For a Stove; Samuel H. Sailor, Assignor to J. G. Abbott and Archilus Lawrence^ 
Philadelphia, Pennsylvania, Ausust 23. 
Claim. — "I claim the configuration and arrangement of the ornaments in bas-relief 
and mouldings on the plates and door, as set forth in the specification and drawings." 

6. For a Milk Stool Frame; P. A. Palmer, Leroy, New York, August 30. 

Claim. — "I claim the ornamental design and configuration, such as described and re- 
presented." 

7. For a Cook Stove; Frederick Schultz, County of Philadelphia, Assignor to Charles 

and Samuel Gilbert, Philadelphia, Pennsylvania, August 30. 
Claim^ — ^<*The configuration and arrangement of the ornaments in has relief, and mould- 
ings on the plates and doors, oven door, and foot, as described in the specification and 
drawings." 

2a» 
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8. FcMT ft PoHbf- St^VBf Ocrrettoim Smith and Heniy Brown, AMignon to J. G. Abbott, 
and Arohilnt Lawrenco, Philadelphia, Penniylvania, Aaguit 30. 
Claim. — **Tbe cnnfiguration and amngement of tfa« monldinsa and ornamenta on 
the front, top, and base of the stove, together with the form and configuration of orna- 
ments on the front and urn, as set forth in the specification and drawings." 



SEPTEMBER e. 

1. For an Improvemtnt in Straw Cutierg; James T. Asbury, Tajlorsville, N. Carolina. 
Claim. — ^"Wbat I claim is, the combination of tbe three cutting knives, as described, 

with the recessed arms, whereby one-tbird of tbe feed of straw lb cut successively by each 
knife, the protruding uncut portion passing through the recesses in the arms during the 
operation, substantially as specified.' 

2. For an Improvement in Nut Craekers; Pbilos Blake, Eli W. Blake, and John A. 

Blake, New Haven, Connecticut; ante-dated March 6, 1853. 

"Our improvement consists in a peculiar arrangement of the jaws, in relation to each 
other, and to the axis on which the movable jaw turns; and in combining therewith stops 
to limit the motions of the movable jaw in both directions. Such is tbe joint effect of 
these modifications, that without any attention or caution on the part of the operator, our 
instrument will subject every nut to the proper amount of compression and no more, how- 
ever the nuts may vary in size or hardness." 

C/azm.— "Having Uius described our improved nut cracker, and the manner of using 
it, we would now state that we do not claim the use of jaws, forced together by a lever, 
to crack nuts, since that device is found in the common nut cracker; nor do we claim the 
mera divergence of the jaws, irrespective of their position, in relation to the axis of motion, 
since the jaws of the common nut cracker diverge when opened to receive a nut; but the 
jaws of tbe common nut cracker diverge in a plane which is at right angles to the axis of 
motion, and, consequently, nuts of different sizes are received between them at different 
distances from that axis; whereas, the jaws of oiir instrument diverge in a plane which is 
parallel to the axis of motion, and, consequently, nuts of different sizes are received between 
them at the same uniform distance from the axis of motion, which condition, or a near 
approximation thereto, is indispensable to the cracking of nuts of different sizaa, between 
jaws whose motions are limited by stops in both directions, as described. What we do claim 
is, Ist, Tbe divergence of tbe jaws in a plane which is parallel to the axis of motion, as 
herein described and shown in the drawings, whereby nuts of different sizes are all re- 
ceived at a uniform distance ih>m tbe centre of motion, ftd. The divergence of the jaws in 
a plane parallel to the axis of motion, in combination with the two stops collectively, which 
limit the motions of the movable jaw, as herein described. 3d, The divergence of the 
jaws in a plane parallel to the axis of motion, in combination with their extension beyond 
the supports of the axis, as described and shown in the drawings, whereby the line of the 
axis of motion is brought in close proximity to the acting faces of the jaws, without im- 
|iairing free access to them, to introduce and remove the nuts. In conclusion, we add, 
Ihat in tbe foregoing claims we do not intend to confine ourselves to a strict parallelism 
between the plane of the jaws and the axis of motion, since it is obvious that some varia- 
tion thereirom would not defeat the ol^ect aimed at, by approximating to parallelism, in 
distinction from placing the plane of the jaws at right angles to the axia of motion, as in 
the common nut cracker. Indeed, we have contemplated as a possible improvement, the 
placing the outer ends of the jaws a little further from the axis of motion than the other 
end, with a view to have them act on large nuts through a spaee somewhat greater than ^ 
on small ones. 

8. For an Improvement in Machines for Edging Leather Straps; James Barnes, 
Franklin, New York. 

*^rhe natave of ay invention consists in constructing a machine, ao that by drawing 
through it strips of leather of different width, they are all rounded to the same curve, so 
as to give uniformity to the swelling of difierent parts of a harness, with one knife, and 
without the change of any part of the machine, a single movement adyusting the gauge 
to any width desired." 

Claim. — ^*' What I daim is, the combination of the parallelogram and inverted dividers, 
as a regulating gauge, to work in front of the edge of a curved knife, so that atrips of 
oather of different widths mty be rounded to feather edges with the same petfectien. 
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withotit the ebange of knife, or any part of the machine; the whole being conetmeted enb* 
Btandally in the manner herein described.'' 

4. For an Improvement in Printing Presses,' Victor Beaumont, City of New York. 

Claim. — **I do not claim a type cylinder, or any particular mode of holding the type 
in place, or the using any portion of the periphery of the type cylinder for a distributing 
surface; but what I do claim is, Ist, The combination of two or more impression cylinders 
with a type cylinder, so arranged as to print all over on one side a continuous sheet of 
paper, in the manner described. 2d, The combination of the eccentric rod and the folder, 
so arranged as to lay the continuous sheet in piles after being printed on one side, as de- 
scribed. 3d, The combination of the indented knife with the roller, so arranged as to cut 
the sheet into proper length, as printed." 

6. For an Improvement in Piano Fortes; Wm. Compton, City of New York. 

Claim. — ^"Wbat I claim is, the means herein described and shown, for securing the 
strings into the angles of the T*s by the combined operation of the up-bearing bridge or 
rest to which the T's are connected, and crossing and drawing the strings together at 
said bridge or rest, for the purpose of relieving the sounding board or rest plank of verti- 
cal pressure, as specified." 

6. For an Improvement in Sealing Preserve Canisters; Henry Hunt, Brooklyn, New 

York. 
Claim. — *<What I claim is, excluding air from articles put up in closed canisters or 
other vessels, by providing the canister or other vessel with a metallic tube, or its equiva- 
lent, attached thereto, and after the air has been exhausted through the said tube, pressing 
it together air tight, that it may be soldered or cemented, to render the joint permanently 
air tight, substantially as described." 

7. For an Improvement in Horse Collars; Joseph R. Lindner, City of New York. 
Claim. — "I claim the union of the hame plate and collar, in combination with the lock 

plates, substantially as set forth. I also claim the triple fastening of the lock plates, in 
combination with the outward and backward spring of the hame plates, substcmtially as 
set forth." 

8. For an Improvement in Straw Cutters; John Moyle, Martinsburgh, Virginia. 
Claim, — *'What I claim is, the combination of the rake and holder, constructed and 

operating substantially as described, for feeding the straw to be cut, and binding it to the 
box, as specified." 

§. For an Improvement in Printing Presses; Chas. Montague, Pittsfield, Massachusettsw 
Claim. — ^**Having fully described my improvement in printing presses, what I claim isy 
pttch a combination and arrangement of the cylinder and bed, that whilst one sheet is re- 
ceiving its impression, the sheet to receive the next impression will be carried forwards 
upon the cyhnder nearly to the bed, for the purpose of being in readiness to commence re- 
ceiving its impression the moment afler the bed starts upon its next forward movement, 
substantially as set forth." 

10. For an Improvement in Printing Presses; Charles Montague, Pittsfidd, Mass. 
Claim. — "Having fully described my improved printing press, for printing on a coo* 

tinuous sheet, what I claim is, the combination of the intermittently winding cylinder and 
feed roller, or their equivalents, with the reciprocating pressure cylinder, bed, and rollers, 
arranged and operating in such a manner as to successively make an impression on the 
continuous sheet at each movement of the bed, substantially as herein set forth. In com* 
bination with a double set of inking rollers, I also claim the arrangement of the arms for 
inking both sets of rollers from a tbuntain placed vertically below the impression cylinder, 
substantially as described." 

11. For an Improvement in Feed Apparatus to Gas Generators; Stephen Meredith, 

Erie, Pennsylvania. 

*<Tbe nature of my invention consists in the construction of a peculiar retort, by which 
a heated surface is constantly presented to the tar fluid. This is effected by placing withm 
the retort a revolving cylinder, upon which the fluid drops from a perforated pipe." 

Claim. — "Having thus described my invention, what I daim is, the peculiar construc- 
tion of the retort, as described, viz: having the retort of the cylindrical shape, or of other 
suitable shape, and placing within it a revolving cylinder, which, as it rotates, ooDStaotly 
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presents a heated surface to the fluid, and converts it into gas, proven ting the fluid from 
cooling the retort, and also preventing the formation of any incrustation on the same, as 
set forth." 

12. For an Improvenyent in Bottle Fastenings; James Spratt, Cindnnati, Ohio. 
Claims — **What I claim is, the application of the cup or cavity and aperture for sealing 

preserved edible substances, as set forth." 

13. For an Improvement in Machinery for Planing Metals,' Wm. W. Spafford, Boston, 

Massachusetts. 
Claim. — "What I claim is, the combination of the receiving table or plate and its ann, 
(composing the radial arm,) the adjustable centre pins, or their equivalents, and the brace, 
together with the main planing table and its supporting frame, the same being made to 
operate substantially as specified, and for the purpose of adapting the planing machine to 
planing in curved lines, essentially as herein before set forth." 

14. For an Improvement in Counterfeit Coin Detectors,- Gideon B. Smith, Baltimore, 

Maryland. 
Claim. — "What I claim is, a gauge or hole just large enough to permit the genuine 
coin to pass through, arranged in combination with a lever, acting below said gauge, ba- 
lanced, so that the weight of such coin will depress it, so as to let said coin slip down 
through said gauge, which is too small to allow any spurious coin to pass, which is larger 
than the genuine; the lever being so balanced that any coin lighter than the genuine will 
not be heavy enough to depress it; so that all spurious coin, whether too large or too light, 
will stop in the gauge, while the genuine will slip through and fail out below, substan- 
tially as described." 

15. For an Improvement in Cotton Gins,* Heniy L. Weeks, Hannahatchie, Georgia. 
Claim, — "What I claim is, 1st, arranging and securing the boxes, in which the ginning 

rollers operate, in a revolving or adjustable frame or box, or its equivalent, so that the 
rollers can be adjusted or set at such an angle as may be requisite or desirable, as the 
condition of the cotton or other circumstances may require, so as to discharge the seed, or 
facilitate its falling from the rollers, after the cotton is drawn off by the rollers. 2d, Giving 
to the feeding aprons, or equivalent feeding devices, different velocities, for the purpose of 
spreading, distributing, or drawing apart the bolls of cotton, so that sand and dirt may 
fall out, and not be carried to the ginning rollers. 3d, Passing the cotton, after it is gin- 
ned, between double aprons, or equivalent devices, when said apron or devices move with 
less velocity than the ginning rollers, for the purpose oi compressing and making more 
compact the cotton after it is ginned." 

16. For an Improved Process for making Twisted Gun Barrels f Thomas Warner, 

Chicopec, Mass. 
Claim. — ^''What 1 claim is, 1st, a new manufacture of gun barrels, made out of a 
solid bar, with the fibres of the metal having a gradually increased twist from the inside 
to the outside, substantially as specified. And in the process, I claim making twisted bar- 
rels by twisting a bar of metal of the required size, when in a heated state, and then boring 
out the calibre, substantially in the manner and for the purpose specified." 

17. For an Improved Paddle Wheel; Benjamin Irving, Green Point, New York. 
Claim, — ^**What I claim is, arranging and combining the floats, so as to form a series 

of buckets, of rhombic or substantially similar form, as and for the purpose herein set 
forth." 

18. For an Improvement in Straw Cutters; Thomas Allison, Milton, New York. 
Claim* — ^"I do not claim cutting straw in an oblique direction by means of spiral 

knives, set obliquely round the periphery of a cylinder, which has its axis set parallel with 
the axis of the feed trough, and which operate in combination with a parallel roller; bat 
what I claim is, the construction and arrangement of the adjustable feed roller, which is 
made gradually tapering from its ends to its centre or middle, in the line of a curve, and 
arranged at an angle to the axis of the feed trough, and made to operate in combination 
with the cylinder of straight knives, and thereby facilitate the operation of the machine, as 
herein fully set forth and described; this arrangement rendering the machine leas expen- 
sivei and more easy to be managed and kept in order." 
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19. For aa Imf^ro9ement in Cam Sheilersg Levis H. JHyw, Kennett Square, Fa. 
CiSwai^— ^What I claim is, the introdaction of the wheels and anns, sttached to the 

spring and regulated by the screws, as described, for the pnrpoee of stripping the ear of 
the kernels, in the manner specified. I slso claim the flanches upon the gear covering, for 
protecting the gearing from the sdmission of shelled corn, as herein fully set forth." 

20. For an Improvement in Com ShtlUrs; Peter Dickinson, Amherst, Mass. 

CUdm* — "Having described my invention, what I claim is, the combination of the re- 
volving spring shellers with the toothed rollers, operating in manner substantially as de- 
■crmea* 

SI. For an Improvement in Iron Car Brakes,' Stephen Morse, Springfield, Mass. 

Claim. — ^'Having fiilly described my improved arrangement for brakes for cars, or 
wherever it may be suitably applied, what I claim is, the spine, having the point of sus- 
pension and socket, with the open spaces and brace plates, in combination with the rub- 
ber, or friction sur&ce plate, substantially in the manner and for the purpose as is herein 
•et forth." 

SS. For an Improvement in Brick Machines ,* Hiram Sands, Cambridge, Massachusetts, 
and Gary Cummings, West Derby, Vermont. 
Claim. — ^^'We do not claim the mode of operating the mould carriage by means of a 
crank, acting upon bars running across or attached to the mould carriage, as that has 
been employed before, in the brick machine of James Dane, patented Oct. 24, 1848; nor 
do we claim the mode of operating the pressing piston by means of a lever, actuated by 
revolving cams and connecting rod; nor do we claim the arrangement thereof with the 
cam shaft, made to pass beneath the pug mill, and these operate the mould carriage by 
means of a reversing gear applied to said shaft, as the like arrangement is contained in the 
patent of Dane, Healy 4c Cummings, August 5, 1851, ante-datod January 17, 1851; but 
what we do claim is, the modification of such arrangement, by substituting for the shaft 
with reversing gear, the shaft with continuous motion, operating the carriage and produ- 
cing the intervals of rest by means of the crank pin acting alternately upon the studs con- 
ne<^ with the mould carriage, whereby we obuin greater certainty and precision of 
action in the machine, with greater simplicity and durability. Also, in combination with 
the piston and the lever, we claim the slot in the lever, the slotted bearings, and the mova- 
ble fulcrum pin, the connecting fork and hand lever; the same being for the purpose of 
increasing or diminishing the amount of pressure of the piston on the clay in the mould, 
as specified.** 

23. For an Improvement in Printers' Ink; Samuel H. Turner, of Brooklyn, N. York. 
Claim. — *'What I claim is, the employment of colophonic tar, produced and combined 
•nbstantially as herein stated, both in the manufacture of printing ink, and also as a var- 
nish used by printers to modify the condition of their ink to suit the temperature of the 
weather, and the kind of work to be executed, all as herein specified.*' 



MECHANICS, PHYSICS, AND CHEMISTRY. 



On the Manufacture of Cast Steel. By Dr. Kabsten.* 

Chemistry had already been established upon a scienti6c basis by the 
adoption of the doctrine of definite proportions at the time when attention 
was again directed to the compounds of iron with carbon. With regard 
to these substances, so important in the arts, the law of definite combi^ 
niog proportions did not appear to hold good; but (he per centage of car- 
bon was greater in proportion as the carboniferous iron approximated 
more closely to steel, and from this to cast iron. However, there still 
remained a possibility of reconciling the fact with the law, by assuming 
* From the London Chemical Gazette, No. 856. 
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the existence of a definite carbur^st of iron capable of conbifluig with iran 
in definite or indefinite proportions, and determining its characters. Still 
the existence of such a carburet of iron has never yet been proved, in 
the course of a former investigation of this subject, I was of opinion that 
I had really obtained such a substance. But the evidence of subsequent 
experience is entirely the other way; and even if such a compound were 
discovered, the difficulty would not be removed, for it would still be 
necessary to admit that it combined in indefinite proportions with iron. 
It would appear as if the combination of iron with carbon in indejfinite 
proportions does not exceed a certain limit, and that the maximum per 
centage of carbon is about 5*93. 

The classification of the various kinds of carburetted iron, under the 
general names of cast iron, steel, and bar iron, is entirely arbitrary, and 
based upon the physical characters. When entirely free from carbon, 
iron is so soft that it offers but little resistance to friction, and would be 
inapplicable to most of the purposes for which iron with more or less of 
carbon is employed. By combination with carbon within certain limits, 
it acquires greater hardness; tbe elasticity and ductility are increased. 
The increased hardness is especially remarkable when the 8trongiy*beait- 
ed metal is suddenly cooled. This character of some carburetted iron has 
been made the distmction between bar iron and steel, inasmuch as all 
bar iron which becomes harder when suddenly cooled is by universal 
consent termed steel. I'he analyses of a great number of varieties of iron 
has led to the result that the per centage of carbon may rise to 0-2, or 
even 0*25, before the metal has become considerably harder when sud- 
denly cooled. The purer the iron is, the greater its freedom from ad- 
ventitious substances, especially sulphur, silicium, and phosphorus, the 
larger may be the per centage of carbon requisite to determine its harden- 
ing when cooled suddenly. The best kinds of Swedish bar iron, and that 
made in Germany from spathic iron and brown iron ores, do not become 
very hard even iwben containing as much as 0*35 per cent of carbon, 
although the hardness is such as to justiij' the appellation of steel-like 
iron. The transition from this kind of iron to true steel is so impercepti- 
ble, that it is necessary to adopt some arbitrary means of deciding wbedier 
the metal is bar iron or steel. If the carburetted iron acquires on sudden 
cooling such a degree of hardness as to give sparks when struck upon 
flint, it may be regarded as steel; and this degree of hardness requires a 
per centage of carbon amounting for the less pure kinds of iron to 0*5, 
and for the nearly pure iron to 0*65. However, steel containing such a 
small per centage of carbon is always but soft steel, which, to become 
capable of acquiring greater hardness, must be more highly carburetted. 
The hardness acquired upon sudden cooling increases as &e percentage 
of carbon increases, but not in the same proportion. For iron almost 
perfectly free from adventitious substances, a per centage of 1*4 or 1*5 
t*.arbon corresponds with the highest capability of acquiring hardness and 
tenacity. With a still higher per centage of carbon, the steel acquires 
greater hardness; but its tenacity is lessened and the mnlltability deereases 
so rapidly with the increase of carbon, that with a per centage of 1-75 it 
can scarcely be welded at all. When the per centage of carbon aaosnts 
to 1*8, it is only with great difficulty that it can be forged, although with 
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a.Tefj gmt degrte of liardness- it may sHU possess considerable tenacity. 
Steel wfaich eontains 1 *9 per cent, and more of carbon can scarcely be forged 
al all, and vith a per centage of 2*0 tbe limit between steel and pig iron 
appears to be reached; for such metal in the soft state, that is, before be- 
ing hardened, cannot be beaten out while hot without splitting and break- 
iBg under the hammer. 

Steel, in rirtue of the remarkable capability which it possesses, afVer 
ooohng slowly from a high temperature, of being worked like soft iron, 
and then acquiring a considerable increase of hardness, without loss of 
tenacity on subsequent sudden cooling, has become a very valuable sub- 
stance for various branches of industry. However, it has not yet been 
possible to refer the altered condition of hardness presented by the slow- 
ly and suddenly cooled metal to any altered state of combination of the 
carbon and iron in steel* Such wide diflerences of hardness and softness 
as those presented by steel which has been submitted to these two modes 
of treatment, can only be regarded as resulting from a total alteration of 
its molecular structure. The conjecture that the state of combination of 
the iron and carbon in hardened and soft steel respectively must be very 
diflerent, is rendered in a high degree probable from the circumstance that 
soch a difierence in the state of combination of tbe iron and carbon in the 
carburets with a larger per centage of carbon — the different kinds of pig 
iron — may be prored to exist with perfect certainty. A distinction has 
always been made between white and gray pig iron. These substances 
differ so obviously in their characters — color, hardness, tenacity, and brit- 
tleness — that the fact could scarcely have been overlooked. In addition to 
this, the difference in their conditions effusion roust not be overlooked, 
tke gray kind requiring a much higher temperature than the white iron, 
and passing almost suddenly from a solid to a liquid state, while the 
white iron not only fuses at a lower temperature, but before liquefaction be- 
comes soft, and then pasty. Before a trustworthy method of separating car- 
bon from iron had been discovered, it was supposed that this difference 
in the behavior of white and gray kinds of iron was attributable to the 
per centage of carbon, for on dissolving ^y iron in acids a much larger 
quantity of carbon is left than when white iron is treated in the same 
manner. Now, however, it is known that this inference was erroneous, 
and that the characters of pig iron are dependent, not upon the greater 
or less per centage of carbon, but upon the state of combination of the 
carbon and iron. The gray iron, when suddenly cooled after having been 
melted, is converted into white iron; and white iron, when exposed to a high 
temperature after melting, and gradually cooled, is con vertecf into graviron, 
without the per centage either of iron or carbon being in any degree altered. 
Every kind of gray iron corresponds to a white iron with precisely the 
same per centage of carbon; and the wholly different behavior and cha- 
racters of these two kinds of iron are no longer regarded as owing to the 
mater or less per centage of carbon, since it is known that the gray soft 
iron, malleable at tbe ordinary temperature, is a mixture of steel-like iron 
with carbon, while the white, hard, and brittle iron is a true chemical com- 
pound of iron with the entire quantity of carbon present. 

The analogy between the gray and white pig iron on the one hand, 
and soft and hardened steel on the other, is unmistakeable; but no trace 
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of UDCombined carbon has ever been found in dowljr cooled soft ated. 
Even cast steel, which contains from 1-9 to 2*0 per cent, of carbon, and 
vrhich on account of this large per centage can no longer be forged, has 
never been found to contain uncombined carbon after the slowest possible 
cooling. It i^ only when the per centage of carbon amounts to 2-525 or 
2'3, that carbon separates in the slowly cooled metal, and commuoicates 
to it the characters of true pig iron. If, therefore, a distinction is to be 
drawn between steel and pig iron, founded upon a character detennined 
by the combining proportions, it would correspond with a per centage 
of carbon amounting to 2*25 or 2*3, because a part of the carbon is then 
separated on gradually cooling the mass. The more the per centage of 
carbon increases from this minimum to the maximum of 5-93, the lighter 
is the color of the metal and the greater the hardness of the white variety. 
In the ^ray iron, on the contrary, the quantity of carbon which separates, 
and which determines the darker color and greater softness of the metal, 
as well as the greater or less per centage of carbon remaining in a state 
of chemical combination with the iron, is dependent upon the more or 
less soUdification of the melted mass. It is therefore not sufficient to know 
the per centage of carbon in pig iron, as ascertained by analysis, in order 
to form an opinion as to the behavior of the iron in question; but it is 
at the same time necessary to determine how much of that carbon is chem* 
ically combined with the iron, and how much is present only as a mere 
mechanical admixture. With regard to the metallurgical processes, the 
object of which is to separate the carbon from pig iron for the production 
of steel or bar iron, the state of combination in which the carbon exists 
is of far greater importance than the total per centage of this element. 
White iron requires for this purpose methods of processes different from 
those applicable to gray iron; and cases may occur in which the smelter 
would be obliged to convert gray into white iron, even ahhough this 
has to be effected by an addition of carbon, notwithstanding that its sepa- 
ration is the real object of his operations. 

Although in the case of pig iron it is necessary to bring it into a liquid 
state, in order to convert the gray and soft variety into that which is white 
and hard, or, on the contrary, the former into the latter by rapid or slow 
cooling of the metal, in the case of iron with a smaller per centage of 
carbon or steel, mere rapid or slow cooling, without any previous alter- 
ation of the state of agcjegation, is sufficient to convert the daiicer color- 
ed soft steel into the whiter hard steel, and the reverse. Judging from 
analogy, therefore, it is highly probable that changes in the state of com- 
bination of carbon and iron take place in the hardening and softening of 
steel, corresponding to the different states of combination of this element 
in ^ray and white iron, although these differences in the state of combi- 
nation have not yet been proved by chemical evidence to exist in the 
case of steel as they have in raw iron. However, the hard and soft steels 
have never been regarded as special varieties, and there is no greater 
reason for regarding white and gray pig iron as special varieties, because 
the differences in color, hardness, and tenacitv are owing solely to the 
respective states of combination determined oy conditions of tempera- 
ture, and not to any alterations in the combining proportions. If, how- 
ever, gray and white iron are regarded as special varieties, in the same 
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maDDer as graphite and diamoDd^ it must pot be forgotten that a perfectly 
analogous relation exists between hard and soft steels, which are not re- 
garded ^s special varieties. 

In the processes employed for decarbonizing pig iron and conyerting 
it into steel, it has not hitherto been possible to obtain a product of per- 
fectly homogeneous nature. It is always necessary to sort the steel, in 
order to separate the harder parts containing more carbon from the softer, 
and these again from the steel-like iron. This absence of homogeneity in 
the product, resulting from the imperfection of the processes, led to an 
attempt to give the steel great uniformity of texture by melting. The so-- 
called cast steel is really a much more homogeneous and trustworthy 
product than the raw steel, or that obtained by cementation, although its 
characters likewise depend upon the proper and careful selection of the 
material from which it is made. In consequence of the fact, that steel 
may be prepared by fusion, which, together with a large per centage of 
carbon and consequent hardness, possesses homogeneity whatever may 
be the degree of hardness desired, cast steel has acquired such a well 
merited reputation, that it is now always employed for articles in which 
great hardness is indispensable. However perfect the process for making 
cast steel may appear to be, it is still open to the disadvantage that the 
selection of the suitable material must be entrusted to the judgment of 
the workman, and consequently that however homogeneous the product, 
the per centage of carbon, the hardness and solidity of the steel cannot 
be determined with precision beforehand. Such imperfections in the 
practice of metallurgical operations are in every case unavoidable, when 
determinations of weight must be replaced by the practised eye of the 
workman. The per centage of carbon in the material eipployed in 
making cast steel — cementation steel — is different in every part of the 
section of the bars, so tliat the average per centage of carbon in the 
charge of a crucible and the product of the casting cannot be determined 
with precision. Although the hardness of the English and good German 
cast steel corresponds tolerably well with that which is required, this re- 
sult is solely attributable to the perfect acquaintance of the workmen with 
their materials, and their careful selection of it for this particular purpose. 
There would be no uncertainty as to the result, if we possessed a mate- 
rial applicable to the preparation of cast steel in which the per centage of 
carbon could be calculated. The white pig iron made from pure spathic 
and brown iron ores, free from disseminated copper pyrites, and the per 
centage of carbon in which may, without any considerable error, be as* 
sumed as 5*6,* is a material of this description. The per centage of car- 
bon in the best kinds of Swedish bar iron, and the iron which is made in 
Germany from pure spatiuQ and brown iron ores, may verjf safely be as- 
sumed a9 0*25 on the average. The above pig iron and this bar iron are 
the purest kinds known, containing only traces of silicium, from which 
likewise the cementation steel used for making cast steel is never free. 
Both these kinds of iron are therefore of such a nature as to enable the 
operator to determine beforehand with precision the per centage of carbon 
in a crucible-charge, and to produce cast steel of any desired degree of 
hardness by means of a simple calculation of the requisite proportion of 
* Kanten aod v. Dechen's Archjv fur Mineralogiei vol. zxi. p. 601. 
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the two kiDcbof raw material. If the per centageof earbon in the melted 
produet obtained in this way^ and the cbaraeters dependent upon that per 
centage, should be found to agree perfectly with calculation — a question 
to be determined only by experiments on a large scale — it might be ex- 
pected that the production of cast steel from these materials would con- 
srtitute a new phase of this branch of industry in Germany; for, besides 
the trustworthiness of the operation, by which cast steel could be made 
of any desired degree of hardness and tenacity, it possesses economical 
advantages in the cheapness of the raw material. These advantages are 
for German industry of especial importance, from the circumstance that 
in many provinces of that country the pure white iron with lamellar fa* 
cets is prodticed in large quantity, and not at all in other countries. 

But the production of cast steel by melting together while iron and 
pure bar iron, appeared to be liable to an objection far greater than that 
founded upon the impurity of the raw material, and this arose from the 
doubt as to whether the product of the fusion would be homogeneous. 
In my Handktch der Eisenhiittenkundey (3d edition, yoI. iv. p. 512,) I 
have already expressed an opinion that this would not be the case, and 
have given the reasons which make it advisable to employ cementation 
steel for making cast steel, in preference to a mixture of pig iron and bar 
iron in suitable proportions. However, the question of practicability could 
only be decided by direct experiment; and it was, for the above mention* 
ed reasons, of sufficient importance to submit it to this test. Such experi- 
ments were made in the years 1846 and 1847, at the cast steel and file 
factory of M. Buth, at Geitebruck, near Hagen, and under the direction 
of the late Superintendent Stengel, M. Huth having placed his factory at 
our disposal for the purpose. 

The melting crucibles employed were of such capacity, that from 30 
to 35 lbs. could be melted at a time. The melted metal was as usual run 
off into cast iron moulds. The following is a brief statement of the results 
obtained in a great number of meltings, and the subsequent treatment of 
the cast steel: — 

1. In the selection of the pig iron, it is of great importance to employ 
such as presents perfect lamellar structure, and not such as is partly 
fibrous or compact. The use of lamellar iron is necessary, not only ia 
order that the per centage of carbon in the charge may be calculated with 
accuracy, which cannot be done with fibrous or compact iron, in which 
the per centage of carbon varies greatly, but likewise and especially be- 
cause the lamellar iron exercises the greatest solvent action upon the bar* 
iron, so that even a comparatively much larger quantity of these kinds is 
but an imperfect substitute for the lamellar iron. Consequently, good cast 
steel cannot be produced in this way without lamellar pig iron; 

2. The extremely high temperature which bar iron requires for fusion 
appeared to render it necessaiy that it should be added to the chargie in* 
small fragments. On this account the first fusions were made with bar 
iron, which had' been rolled into moderately thick sheets and thei» cot 
itato pieces. However, it was subsequently ascertained that the solution 
of the bar iron in the liquid pig iron^ takes place without any difficulty^ 
and that the product is equsdty ^od wheiv thick pieces are used, so ttat 
finally maBseSiOf a* ctibie inch m dimensions were employed). By this 



Digitized by CjOOQ IC 



means the expense of <>uUiu the bar iron -is obviated; at the ^same lime 
the iron is less oxidized, aod less room is taken i|p in the crucible, than 
*wbeo it is in small ^agmevts. 

3. In order to produce a homogeneous cast steel, the highest ppssible 
temperature is necessary for the fusion. Consequently, veiy, infusible 
crucibles, which are not liable to crack, are a much greater desideratum 
in the production of cast steel from pig and bar iron than even in the 
melting of steel itself. Of course, the greater the number of meltings 
which can be made in one crucible, the greater is the economical ad«» 
vantage gained. 

4. The melted metal must be run off into the cast iron moulds as ra- 
pidly as possible, in order that the whole mass may cool uniformly. At 
the same time care must be taken that none of the sla^ is allowed to pass 
from the crucible into the moulds, for there is not time for the slag to 
separate from the metal; it solidifies in the midst of the steel, and renders 
the casting defective, and causes the bar to rend in rolling. This may 
be most advantageously obviated by taking the cover from the crucible 
while it is still in the furnace, and skhnming off the slag with a ladle- 
abaped iron. The small quantity which then remains may easily be kept 
back in the ordinary way during the castings 

& The cast steel, When allowed to cool $l(ndy in the crucible, loses 
all coherence, and breaks down under the hammer or rollers. The cause 
of this appears to lie in the formation of carburets of iron, which do not 
jpemain combined with the rest of the steel containing less carbon. 

6. The cast bars must, after they have cooled, be freed from all ad- 
hering granules of metal by means of a chisel. If this is neglected, the 
edges of the bars become broken in rolling. 

7. In heating the cleaned bars for the pu^rpose of further working, a 
bright red heat must be employed. This cannot be effected in a satis- 
factory manner before a blast, because the temperature is not sufficiently 
uniform, and a uniform heat is indispensably necessary for the favorable 
jnesult of the rolling or hammering. This can only be effected in a well 
constructed reverberatory furnace, and most advantageously in one fed 
witii gas, a slight excess of which is present. 

8. It is preferable to roll the heated bars rather than to hammer them; 
but if a hammer is used, it must be of considerable weight. 

9. The cast bars presented a perfectly homogeneous appearance, even 
after rolling. The bars were first roUed out square to a length of 4 feet, 
and then after reheating brought into the desired form. They admitted 
of beiog rolled into the thinnest sheets without cracking at the edges. 

10. Even in making soft steel, for which purpose the crucible was 
charged with 25 lbs. of bar iron and 2 lbs. of pig iron, a perfect solution 
of the bar iron was effected by means of a strong heat. The product was 
a homogeneous steel, although, according to calculation, it could %ot con- 
tain more than 0-6 per cent, of carbon. The best, hardest, and most te- 
nacious steel was obtained by fusing mixtures in which the -calculated 
per centage of carbon was 1*5 or !'& For this purpose the crucible was 
charged with 24 or 25 lbs. of b«r irofi and 8 lbs* of pig iron. 

11. The cast steel, even that yi\m\i is soft and in which the per cen^ 
age of carbon is only 0*6, differs essentially from the.raw or melted steel 
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in the circumstance that it cannot be welded without great dtfficalty. 
With a higher per centage of carbon, it can only be welded under a coat- 
ing of borax. With a per centage of 1*25, it can no longer be welded 
at all. Although, on the one hand, this behavior of the cast steel ob- 
tained in this way indicates its homogeneity, still it is a defect, one in- 
deed which is likewise possessed by ue Engli^ east steel in a somewhat 
less degree. 

12. The cast steel bears only low tempering beat, and acquires a rery 
high degree of hardness, although at the cost of its tenacity. The proper 
mode of tempering it still remains to be ascertained. 

13. Tbe steel may be used for making the finest kinds of cutlery for 
files and chisels. For all purposes iir which it is submitted to sudden 
find violent blows, it has proved destitute of the requisite tenacity. While 
very hard, it possesses considerable brtttleness. 

14. The last mentioned character of the steel affords ground for doubt- 
ing its certainly apparent homogeneity, and this conjecture is confirmed 
by the fact, that its tenacity and capability of being welded are consider- 
ably increased by remelting. If, however, it should prove to be im- 
possible to produce a good cast steel in one melting, the economical 
advantages of this process would probably be altogether lost. 

The further prosecution of these experiments has unfortunately been 
interrupted by the long illness and death of Superintendent Stengel, who 
had for a number of years afforded me valuable aid in carrying out a va- 
riety of experiments, which appeared to me to be necessary for the pur- 
pose of throwing some further light upon the metallurgy of iron. — Karsten 
and V. Dechen^s ArchiVy vol. xxv, p. 218. 



JVho Photographic Process, By John Stewaet.* 

Your insertion of the annexed letter from my brother-in-law, Mr. John 
Stewart, of Pan, will much oblige me. The utility of this mode of re- 
production seems indisputable. In reference to its concluding paragraph, 
I will only add, that the jmbHcaiion of concentrated microscopic editions 
of works of reference, maps, atlases, logarithmic tables, or the concen- 
tration for pocket use of private notes and MSS., &c., &e., and innume- 
rable other similar applications, is brought within the reach of any one 
who possesses a small achromatic object glass of an inch or an inch and 
a half in diameter, and a brass tube, with slides before and behind the 
lens of a fitting diameter to receive the plate or plates to be operated 
upon, central or nearly central rays only being required. Tbe details are 
too obvious to need mention. I am, &c., 

J. F. W. Herschel. 

Hanky Streety My 6. 

Dear Herschel :^I sent you some time ago, a few small sized studies 

of animals from the life, sin^y and in flocks, upon collodionized glass. 

The great rapidity of exposition required for such subjects, being but 

the fraction of a teeond, together with the very considerable depth and 

* Prom the London AUmbmbi, July, ISda. 
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Iiarmony obtmed, gare me reasm lo hofie that ete flua I diottld hnye 
been able to produce miorosoopte fNCtures of animatad objeels. Fonlhe 
present, I har« been interrupted. Meantime, one of my frieada iiere, 
Mc Heilman, following the same parsuit, has lighted on an ioffeiiioiis 
fl»ethod of taking from glass negatives positive impressions of alffisrent 
dimensions, and with all the delix»te minuteness which t^ oegatiTe may 
possess. This discovery is likely, I think, to extend the leaources and 
the application of photography, and with some modt&cationa, which I will 
explain, to increase the power of reproduction to an almost unlimited 
amount. The plan is as follows : the negatiye to be reproduced is placed 
in a slider at one end (a) of a camera or other box, constructed to eic- 
clude the light throughout. The surface prepared for the feceptioa of 
the positive, whether albumen, coUodion, or paper, is placed in another 
slider, as usual, at the opposite extremity (c) of the box, and kitermedi- 
ately between the two extremities (at b) is placed a lens. The negativie 
at a is presented to the light of the sky, care being taken that no rays 
enter the box but those traversing the partly transparent negative. These 
rays are received and directed by the lens at b upon the seositive.sur&ce 
at c, and the impression of the negative is there produced with a rapidity 
proportioned to the light admitted, and the sensibility of the surface pre- 
sented. By varying the distances between a and c, and caad i, any di- 
mension required may be given to the positive impression. Tfaiis, ffom 
a medium sized negative, I have obtained negatives four times larger 
than the original, and other impressions reduced thirty ti(Aes, capable of 
figuring on a watch glass, brooch, or ring. 

Undoubtedly, one of the most interesting and important advantages 
gained by this simple arrangement is, the power of varying the dimen- 
sions of a picture or portrait. Collodion giving results of aunost micro- 
scopic minuteness, such negatives bear enlarging considerably without 
any very perceptible deterioration in that respect. Indeed, as regards 
portraits, there is a gain instead of a Joss; the powier of obtaining good 
and pleasing likenesses appears tome decidedly increased, the facilitv of 
subsequent enlargement permitting them to be taken sufficiently small, at 
a sutficieut distance (and therefore with greater rapidity and certainty) to 
avoid all the focal distortion so much complained of, while the due icii- 
largement of a portrait taken on glasshas the e&ct,:moreoscer, of deprivifig 
it of that hardness of outline so objectionable in aeollodion portrait, giv- 
ing it more artistic effect, and this without quitting the perfect focal point 
as has been suggested. 

But there are many other advantages obtained by this process. For 
copying by engraving, &c., the exact dimension required of any picture 
may at once be given to be copied from. 

A very small photographic apparatus can thus be employed when a 
large one might be inconvenient or impracticable, the power of reprodu- 
cing on a lar^r scale being always in reserve. Independent of this 
power of varying the aize, positives so taken of the same dimension as 
the negative reproduce, as will be readily understood, much more com- 
pletely the finer and more delicate details of the ne^tives than positives 
taken by any other process that I am acquainted with. 

The negative also may be reversed in its positionat a «o as to produce 

23* 
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upo& glass a postd^e to be seen either upon or under the ghiss. And 
%rhUe the rapidity and facility of prioting are the same as in the case of 
positives taken on paper prepared with the iodide of silver, the negatives^ 
those on glass particularly, being so easily injured, are much better pre- 
served, all actual contact with the positive being avoided. For the same 
reason, by this process positiye impressions can be obtained not only upon 
wet paper, &c., out also upon hard inflexible substances, such as porcelain, 
iv'ory , glass, &c., and upon this last, the positives being transparent are ap- 
plicable to the stereoscope, magic lantern, &c. 

By adopting the following arrangement, this process may be used large- 
ly to increase the power and speed of reproduction with little loss of ef- 
fect. From a positiye thus obtained, say on collodion, several hundred 
negatives may be produced either on paper or on albumenized glass. If 
on the latter, and the dimension of the original negative is preserved, the 
loss in minuteness of detail and harmony is almost imperceptible, and 
even when considerably enlarged, is so tnfling as in the majority of cases 
to prove no objection in comparison with the advantage gained in size, 
while in not a few cases, as already stated, the picture actually gains by 
an augmentation of size. Thus, by the simultaneous action, if necessary, 
of some hundreds of negatives, many thousand impressions of the same 
picture may be produced in the course of a day. 

I cannot but thmk, therefore, that this simple but ingenious discovery will 
proTe a valuable addition to our stock of photographic manipulatory pro- 
cesses. It happily turns to account and utilizes one of the chief excellencies 
of collodion, that extreme minuteness of detail which from its excess be- 
comes almost a defect at times, toning it down by increase of size till the 
harshness is much diminished, and landscapes, always more or less un- 
pleasing on collodion from that cause, are rendered somewhat less dry and 
crude. 

A very little practice will suffice to show the operator the quality of 
glass negatives, I mean as to vigor and development, best adapted for 
reproducing positives by this method. He will also find that a great 
power of correction is obtained, by which overdone parts in the negative 
can be reduced and otbere brought up. Indeed, in consequence of this 
and other advantages, I have little doubt that this process will be very 
generally adopted in portrait taking. 

Should jTour old idea of preserving public records in a concentrated 
form on microscopic negatives ever be adopted, the immediate positive 
reproduction on an enlarged readable scale, without the possibility of in- 
jury to the plate, will be of service. 

I am, &c., John Stewabt. 



^pplicatwn of the Pe7%dulum to the Determination of Velocities.* 

The invaluable instrument which we call a pendulum has been ap- 
plied to an infinity of objects, and always with characteristic advantages 
in point of precision or sensibility. It was only recently that by a new 
application of it, the most lofty in its object, and the most ingenious in 
its nature, it was made to render visible the rotation of the gl^e. Per- 
* From Uie London Mechanic's MagBzine, Jane, 1853. 
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baps it was in reflecting on this elegant experiment that I have been led 
to the thought of another kind of application, which, without participating 
in the same elevated character, recommends itself by having in view an 
end of real utility, that end having reference to the determination of ve* 
locides* And although I may not as yet be in a condition to confer upon 
this new employment of the pendulum the seal of practical trial, as, never- 
theless, the principle of it seems to me sufficiently demonstrated by ex- 
periment, I ask that the Academy will permit me to make it acquainted 
with its nature in a few words, in order, in the first place, to draw its 
attention to a view which appears to me new, and, in the second place, 
in order to protect our priority during the course of experiments and of 
researches, which may possibly have rather a long duration. 

The question with which we are dealing is, the application of the pen- 
dulum to the measure of the real velocity of vehicles; that is, their velo- 
city referred to the centre of the earth. In everything that concerns 
navigation, the importance of such an object will be immediately per- 
ceived. There exist, indeed, several precise and convenient means of 
measuring the speed of trains on railways, for example, where the point 
of support between the wheel and the rail remains fixed, (as distinguished 
from slipping,) it is sufficient to be able to assign the rapidity of rotation 
of the wheels. But at sea the case is very difierent. The sea is subject 
to currents, of which the extent, the direction, and the velocity are never 
but imperfectly known. The sustaining point is thus itself transported 
in one direction or the other, and the log, the only elementary and non- 
astronomical means of measuring the speed of ships, gives, under any 
circumstances, only the difference between it and that of the surface of the 
water. On the contrary, it is possible to ascertain the real speed of the 
ressel by the indications of the pendulum, of which I am about to endea- 
vor to explain the principle. 

Suppose that a pendulum beating, say half-seconds, and carrying a bob 
weighing a few grammes (a gramme is equal to 15*44579 grains Troy,) 
be suspended in such a manner that its plane of oscillation may be paral- 
lel to the axis of progression of the vehicle. If the pendulum be vertical, 
tbe bob and the point of suspension being subjected to the same velocity, 
it would remain in the same state for an indefinite period, making ab- 
straction of irregularities of motion, and derangements of various kinds. 
But if, by a small impulsion ^iven by the hand in a direction contrary to 
that of the motion of the vehicle, the bob be made to recede a little from 
the vertical, the velocity of the point of suspension then produces upon 
it a tractive force through the instrumentality of tbe rod, which has be- 
con>e inclined to the horizon. That traction has a horizontal component, 
and ought, consequently, to draw forward the centre of tbe little mass^ 
with a force proportionate in its intensity to the speed of the vehicle. In 
falling back again, and after having retrogressed a little behind the ver- 
tical, as soon as the obliquity of the rod has become sufficient, the same 
traction will exert itself anew, and tbe bob will recommence the same 
oscillation forwards, under the influence of the two forces of traction and 
gravity. Without knowing precisely the law of these two combined 
actions, we may nevertheless conjecture that the pendulum^ under these 
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«trc«ta^Mices, would take a deviation forwards^ great or small ia pro- 
portion to the velocity of traction, and reaaining aenaibly cooatant if tka 
4Hiaie speed were maintaioed. An ezperioiental gradyatkm night then 
teach how, for a pendulum of given length and weight, to measure the 
speed of the vehicle on which it was carried, by observing its deviation 
in front of the vertical. 

Such is the principle on which I have reflected, and which I have de- 
sired to subject to experiment, to recognise, in the first place, its realitVt 
and then the possibility and the sensibility of a measure so contrived 
Moreover, it is very easy to obtain this verification by an expenment to 
some extent manual, I not having been able, as yet, notwithstanding 
several attempts, to construct an apparatus capable of going by itself con- 
tinuously, and destroying the eflect of the various kinds of derangements 
and irregularities which the hand can extinguish. I do not attempt in 
this place, therefore, to give an exact measure of the phenomenon, but 
only to prove the principle of it by an experiment easily reproduced, and 
which, from being deprived of elegance, is not in substance less decisive. 

If we ^et into a railway carriage, and resting our arm against a verticd 
support, hold a pendulum suspended in connexion with a graduated are 
of a circle, in conformity with the conditions indicated above, and if, 
with a proper amount oi attention, we preserve this instrument as much 
as possible from the effect of lateral shocks and vertical movements, we 
may observe the following result: We shall hardly have given to the 
bob a slight retrograde impulse, than, under the iafluetice of tractios, 
we shall see it almost immediately spring forwards through an angle 
which, for an ordinary speed of 28 miles an hour (10 iistfes), will soon 
increase to about 33 degrees. In falling back, on the contrary, the back- 
ward deviation is hardly 5 or 6 degrees, and the same motion continuing 
so long as the velocity lasts, there is thus a very considerable and per- 
manent inequality between the two branches of the oscill^ion. This is, 
in some degree, the characteristic part of the phenomenon. If, in this 
state of things, the velocity of traction should diminish, the direct devia- 
tion diminishes nearly as rapidly; and I have never failed, in experimeot- 
tng in this manner, to become aware of my approach to a station, without 
taking my eyes off* my pendulum. 

The inequality between the two branches of the oscillation is also sen- 
sible for inferior velocities, and for less than 28 miles an hour, and we 
still see the pendulum advance 10 degrees before the vertical. The r^e 
of ships being ordinarily comprised between 6 and 18 miles per hour (2 
-and 3 lieues)^ the variations of amplitude corresponding to such velocities 
have a very appreciable sensibility. That sensibility, besides, is suscepti- 
ble of augmentation, by varying the length or the weight of the pendulum. 
I am not able at present, however, to say anything certain on the syhject 
It is clear that there must be certain dimensions which will belong to the 
maximum of effect: but as to that, experiment does not always b^ar out 
suppositions of a complicated and difficult nature, and it is experknent 
that will have to pronounce. 

If we wish to arrive at true precision in the kind of measure of which 
I have been speaking, the great and real difficult lies •evidently in the 
construction of apparatus capable of protecting the point of suspension of 
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ffae pendulum, whether from jerkiogs and shocks on a railroad, or, above 
all, from the pitching and rolling of a ship. It is upon this point that 
my researches are being directed. Already I have made some attempts, 
and it was to try to combine these several dispositions that I seek to im- 
prove our prospects, as regards time, by this communication. Perhaps 
it never will be possible to obtain an apparatus of continuous action, nor 
an apparatus capable of working independently of the manual address of 
tiie operator. But many very useful instruments are precisely in the same 
condition; and with regard to continuity, it will be sufficient for me to 
call to mind, that in ships in motion it is only customary to throw the log 
three or four times a day. If, however, we should only succeed in af- 
fording the means of measuring speed in calm weather, in an intermit- 
tent manner, and even under conditions essentially manual, but with a 
light instrument, of elementary simplicity, easy to construct and to repair, 
I think we shall have attained an end of unquestionable utility, and it is 
the hope of that result that attaches me to the prosecution of this research. 



For the Journal of the Franklin Institute. 
Evolution of Steam. — Experiments Proposed, 

Among the countless attempts at economy in the steam engine, I am 
not aware of any that have for their object a more rapid evolution of va- 
por by introducing in small quantities into boilers, a thinner and more 
evaporable liquid than water; one that by penetrating the latter shall render 
it more permeable to and be the medium of more rapidly and intimately 
diffusing heat through it. A crude preliminary experiment or two, in 
which small doses of whiskey were tried, resulted in nothing definite, 
one way or the other, on account of the lame apparatus employed, and 
the pressure of other engagements at the time. Circumstances have 
hitherto prevented their resumption under better auspices. The subject 
is commended to the attention of chemists. 

It may, perhaps, be a question with some, whether there exists, or is 
attainable, a cheap liquid possessing the qualities named; but there is no 
doubt that a fluid which is every where abundant, and costs nothing, 
greatly accelerates the evaporation of liquids, when passed through or 
mingled with them, viz : common air; and to determine the profit or loss 
attending its use in steam boilers, was another object postponed. Will 
not some readers of the Journal adapt an air-feeding apparatus to a boiler, 
and give us the results? I presume it would be well (to secure a pretty 
uniform discharge of the fluid) to have a reservoir, like a small soda 
fountain, between the feed pump and the boiler. The tube within the 
latter should be continued along the lower part, and be perforated lateral- 
ly with small openings, that the issuing air may minutely agitate, break, 
and, in a manner, comminute the heated liquid it touches. 

The increased volume of the air will, it is supposed, pay the cost of 
injecting it, and of the heat taken up by it, leaving the benefit of accele- 
rated evaporation, whatever it may be, a clear gain. E. 
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We are under a sort of conditional promise to our readers, Tvlto feel 
all the value and importance of the results obtained from the Great Ex- 
hibition, to return to the encjclopsedic volume which contains the records 
of that unparalleled display. The Great Industrial Exhibition at Dublin 
has naturally turned back our thoughts to our own Great Exhibition, of 
which it is a worthy follower. The Dublin Exhibition has a much larger 
proportion of Fine as compared with Industrial Art than had that in Hyde 
rark ; and the genius of the Irish nation makes it more than probable 
that she will, in time, be eminent amongst the united nations in applying 
fancy and taste tq the productigns of the artizan. For this reason, we 
turn to-day to the Report of the Fine Arts Department of the Exhibifion 
in Hyde rarke ; — which may be looked on as one of the proximate 
causes of the deep interest that the subject of Art-education has recently 
excited in the public mind. But there is another circumstance which 
induces us at this moment to recur to the Report of the Fine Arts Com- 
mittee : — namely, the move made by the Lord Mayor of London towards 
enlisting the corporate bodies of the United Kingdom in the interest of Art 
education. In a few days, the representatives of a large number of the- 
great towns m the three Kingdoms will assemble at the Mansion House 
to discuss the modes by which artizans may be best assisted in obtain- 
ing such an amount of artistic education as will enable them to compete 
with the workmen of other nations, where more attention has been given 
to the study of ornament and its application to manufacture. AVe bail it 
as a sign of the times, that such a subject should occupy the attention of 
mayors and aldermen ; and we think we shall be assisting the movement 
by calling attention to the judgment which has been passed by well- 
qualified persons on our present position with respect to Practical Art. 

The great importance attached by the Royal Commissioners to this 
department of the Great Exhibition, and the sense entertained by them 
of the value of the lessons which it could furnish, are evinced by the 
prominence given to it in the Reports before us. Each of the other 
classes of that magnificent collection which existed but the other day on 
the spot over which the plough has recently passed, is dealt with in a 
single Report ; but in this case we have, in addition to the categorical 
account by Mr. Panizzi, the reporter of the Jury, a Supplemental Report 
by Dr. Waagen, Director of the Museum of the Fiue Arts at Berlin, and a 
*' Supplementary Report on Design,*' by Mr. Redgrave, R. A., who had 
long been connected with the Schools of Design here, and who is now 
Art-Superintendent of the new Department of Practical Art at Marlbo- 
rough House. 

The Class, as our readers will doubtless well remember, included 
sculpture, models, the plastic arts, and ornament generally. It is not 
our intention, on the present occasion, to touch on the province of High 
Art, except incidentally. We confine ourselves just now to that part of 
the Report which refers to Art in connexion with manufitctures and #ilh 
public taste. 

. * From the London Athensnm, May, 1858. 
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Wc have fdt compelled freqtiently of late to draw attention to the great 
want of artistic education in England ; — a fact not gratifying to our na- 
tional vanity to admit, — ^but which, being proved, demands to be dis- 
coased until efficient means shall have been taken to supply it. The 
Reports to which we have referred place the matter beyond doubt, — and 
at the same time point out the course that should be pursued under the 
oircumstances. The evidence of so eminent a foreigner as Dr. Waagen 
is of great value, and his testimony against us has the greater force from 
the fact that he is amongst all the critics who have written on the sub- 
ject perhaps the most lenient in his judgments on the productions of this 
countiy. 

In his opening remarks, the Doctor dwells on the intimate connexion 
between Manufacture and the Fine Arts. In the great markets of the 
world, he says, those productions which, in addition to the indispensable 
requisites, exhibit the best taste in their design and treatment, will be 
preferred. He anticipates as one of the good results of the Exhibition a 
luller revival of that happy alliance between fhe Fine Arts and Industry 
which subsisted in the Middle Ages, when the artist was more of a crafts- 
man — ^the craftsman more of an artist — than is the ease at present ; and 
he refers to the wonderful specimens of casting in bronze, iron, and zinc 
— an art as regards Ihe two latter metals only recently perfected — which 
were to be seen at the Exhibition, as affording striking examples of the 
co-operation of Art and Manufacture in our day. He adds : — " To the 
present age are also due two most valuable and original inventions by 
which works of the sculptor may be reproduced ; — in the one case by 
means of galvano-plastic deposit, — in the other by the mechanical pro- 
cesses of M. Collas, in France, and Mr. Cheverton, in England. The 
efaei^ness with which the noblest works of Art can be multiplied by 
neans of these inventions cannot but tend to the more general develop- 
ment of a feeling for the Beautiful. Of Mr. Cheverton's elegant reduc- 
tion of the Theseus in the Elgin collection, he says, it ** has been re- 
duced by this process in alabaster, for the purpose of casting in plaster, 
with an accuracy which leaves the most fastidious critic nothing to de- 
sire." And he adds: — " The benefit which all lovers of Art, and more 
particularly artists themselves, will derive from this discovery, are so 
obvious, that I need not further insist on them here." This part of the 
subject is further illustrated in the remarks on the productions of Minton, 
Copeland, Meigh, Wedgwood, Bell, and other China manufacturers, and* 
en the great influence that they must have in creating a correct taste by 
making the public acquainted with such exquisite productions as the 
celebrated silver cops in the Museo Borbonico or the Famese Flora, and 
generally in the judicious choice and adaptation of beautiful forms from. 
me antique. 

The Jury, Arough their reporter, Mr. Panizzi, touch on the same sub- 
ject ; and allude to the fact, that the best models are daily introduced to 
tlie public by new applications of cheap materials and economic processes 
to the multiplication of works of Art: thus affording to the many new 
and pure sources of enjoyment which have hitherto been within the reach 
of only the more fortunate classes. It is well remarked that such a diffu- 
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sion of good taste canDot possibly be nvithout a beneficial effect on the 
productions of industry generally. 

Mr. RedgraFe, in the opening of his Report, alludes to the desire 
evinced by the rudest as well as by the most civilized nations for deco- 
ration, as raising ornament almost to the rank of a natural want. He 
dwells on the great importance of its proper application by the manufac- 
turer, and on the necessity of bringing criticism to bear upon the subject, 
so as to prevent the untutored eye from being attracted by the meretri- 
cious style of ornament unfortunately so common, rather than by the 
more modest appearance of simple and elegant forms. 

In commenting on the articles in the several divisions of the Class, the 
reporters take great pains to indicate the principles on which ornament 
should be applied. In the case of designs for printed and woven fabrics, 
for embroidery, and for bookbinding, the designs must, not disturb the 
flatness of the surface upon which they are drawn, but only diversify it 
by lines agreeable to the eye and by harmonious coloring. In such 
designs no foreshortening or perspective is admissible. Paper hangings 
covered with elaborate architectural designs, conveying the idea that the 
observer can see through and beyond the surface into space, curtains 
covered with huge flowers which are contorted by every fold in the fab- 
ric, books with Gothic churches on their covers, and carpets in which 
the surface appears covered with objects thrusting obstructions at every 
step, are severely condemned as gross violations of good taste. In the 
fabrics of India, the patterns and colors diversify plain surfaces without 
destroying or disturbing the impression of flatness ; as is the case also in 
the productions of the Middle Ages, when the decoration of walls, pave- 
ments, and carpets was brought to such perfection by the Arabs. These 
productions are nevertheless remarkable for the rich invention shown in 
the patterns ; and the beauty, distinctness, and variety of the forms, and 
the harmonious blending of severe colors, call forth the admiration of 
all true judges of Art. " What a lesson," says Dr. Waagen, **do such 
designs afibrd to manufacturers, even in those nations of Europe which 
have made the greatest progress in industrial art ?" 

Speaking of paper and other hangings, Mr. Redgrave points out the 
necessity for attentively considering the intention of such decorations. 
Like the background of a picture, they should be so subdued as not to 
come into contrast with the objects which they are intended to exhibit, 
not to rival. A wall decoration is the background for the furniture, the 
objects of Art, and the occupants of the room. It may, by presenting a 
glaring appearance, detract from their effect, but it cannot properly sup- 
ply their place, however attractive or showy it may be in itself. A combi- 
nation of many colors materially increases the expense of a paper, while 
it does not produce the same good effect as may be obtained from two or 
three colors carefully selected, and frequently results in an appearance of 
poverty and meanness. It is quite certain that the walls, floor, and 
ceiling of a room should not eclipse its contents; but looking upon the 
excessive ornamentation which is at times lavished on the ceiling, the 
glowing colors with which many of our paper-hangings are covered, and 
the flowers, fruit, animals, and birds that shine out from some of oar 
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carpets, k is dtftcutr to ceneetve ^LtoomfcmMhe^yfiA sAobmagnffieend^' 
a3 not to sufier by the vicinity of such showy produ(stio»8. 

Few, if any, of the European nations escape censure on some of the 
points to which vre have referred; but Dn Waagen — impartial as he is 
— arrives at the conclusion, '* that in many kinds of manufacture the 
English productions, both in regard to their form and color, show far less 
taste than those of other nations." 

The cases in which our inferiority is most coilspicuous, are those in 
which the ornamentation is effected wholly by machinery. This partly 
arises from the facilities which machinery gives to the manufacturer, ena- 
bling him to produce the florid and ov-erloaded as cheaply as* the simple 
forms, and thus to satisfy the craving of the multitude, wbo ralue ft- 
decoration according rather to the quantity than to the quality of its orna- 
ment. 

As an instance of this vicious style, Mr. Redgrave refemto sdme paper 
hangings exhibited as specimens of the lately introduced processes of 
printing by such machinery as is used for cotton goods, and of applying 
many colors from one block. The new processes offer the means of 
applying a large number of colors at a small expense; and as a large num- 
ber of colors is unfortunately popular in the market, this-new and inge- 
nious mode of printing is likely to have a very bad effect upon the 
cheaper sorts of paper hangings. 

It may at first seem strange, that when articles are to be produced by 
thousands and tens of thousands, manufacturers should not be particularly 
careful that the original design, at any rate, is as good as can be obtained: 
but in the race for the lowest price, every extra pound expended adds 
something to the cost per yard, and the odd farthing is the adv^ertisement 
that brings the millions to the cheap shop. There can be no doubt that 
half the ornament at the Great Exhibition was in excess, — that is to say, 
a better effect might have been produced without it; and the labor thus 
wasted might, in many cases, have been bestowed on the more careful 
completion of simpler designs^ to the enriching of the manufacturer and 
the ^reat advantage of the public taste. 

The productions of English manufacturers are pronounced by the Re- 
porters to exhibit at once too great a love for ornament- ami a^want of 
inventive ingenuity. The consequence of this is, that there is no special 
style in their productions. One class worship at the mediaeval shnne, 
and adapt the forms of the early workmen to everything, that they pro- 
duce: others go to the classic regions of Greece and Rt>me, arid' raise to the 
dignity of models everything that is stamped with the seal of antiquity — 
no matter whether he who originally produced it was a man of taste, or 
.some unknown provincial artist whose productions would have been 
viewed by the savans of his- time in much the same light as a well-edu- 
cated architect of our own day regards some of our curious specimens of 
f* Builders' Gothic," Grecian or Egyptian. These are the artists who 
hold by tradition, and look on the past as the source of all'that is deserv- 
ing of imitation. Another great section of ornamentalists — indeed of the 
professors of high art also — discard all the works of their predecessors, 
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and, determined to create for themselves something of a novel cbaraeteri 
seize upon the beautiful forms of nature, and use them as the raw ma- 
terials of everything which they wish to be produced. 

To be Continued. 



For the Journal of the Franklin Institute. 
Particulars of the Steamer Crolden Age. 

Hull built by Wm. H. Brown ; Ihachinery by the Morgan Iron Works, 
intended service, Australia. 

HviLd — Length on deck, . 270 feet. 
Breadth of beam, at midihip lection above the main wales, 43 *« 

DepUiofhold, . . 34 •< 4 inches. 

Length of engine and boiler spacSf • • 93 *' 

Draft of water at below pressure and revolutions, 14 *< 9 *< 

Area of immersed midship section at this diatl, • 663 square feet. 

Capacity of coal bunkers, in tons of coal, 600 

I>raft of water at load line, • 17 feet 

Floor timbers at throats, moulded 18 inches. 

do. do. sided, . 12 •« 

Frames, distance apart at centres, . • 36 " 

Masts and rig, • Barqne. 

Tonnage, 23761 



f^eiarx. — One Vertical beam. 

Diameter of cylinder, • . 83 inches^ 

Length of stroke, . .13 feet 

Maximum revolutions per minute, 16 

BoiLXBS.— Two, double boilers, drop flue, with furnace at each end, and one connexion 
in the centre. 

Length of boilers, 88 feet 

Breadth " . . 14 •< 9 inches. 

Height ** exclusive of steam chimney, 13 *^ 

Number of furnaces in both boilers, . 16 

Length of grate bars, • . . 6 << 

Number of flues, • (main flue,) 8 

Internal diameter of flues, 16} inches. 

Diameter of smoke pipe, 8 feet 4 inches. 

Height of smoke pipe, . . . 41 *' 

Maximum pressure of steam in pounds, 36 

Deseription ofcoal, • . Bitnminous. 

Consumption ofcoal per hour, . If tons. 

Area of flue and fire surface in boilers, . 5854 feet. 

Watx* Whixis,^- 

Diameter, , .34 Icet 6 inches. 

Length of blades, • 9 « 6 <« 

Depth of blades, . . . 1 << 11 « 

Number of blades, . . 28 

ItonarA:}.— Strapped i^ith diagonal and double laid braces, 5xf inch; 
coppered. 
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Translateil for the Jjumal of the FranUia loBtitnte. 
Analysis of a Report by a Government Commission^ on Experiments made 
on board of the ship Du Trembley, upon the use of the combined vapors 
of Water J Ether^ and Cidoroform. 

The ship Du Trembley is of iron, arranged for carrying both passengers 
and freight, and to run both by sails and by steam. 

It can accommodate 100 travelers, and carry 230 tons of freight; an 
elegant schooner rig, and a screw moved by machines of 70 horse power, 
are so arranged as to be used either together or separately. 

The peculiarity of the Du Trembley ^ which is the motive for the report 
upon its first trip by the undersigned members of the Committee of Su- 
perintendence of Marseilles and Algiers, is that its machines are arranged 
to work by the combined vapors of water and ether. 

The employment of these two vapors to give motion simultaneously 
to the same machine, is a new system due to M. Du Trembley, whose 
name has been given to the ship of MM. Arnaud and Touache, the first to 
which it has been applied. 

Struck by the loss of heat by steam in ordinanr machines, after its ex- 
pansive force has been exhausted, M du Trembley determined to retain 
and utilize it. For this purpose he proposed to employ it in forming a 
second vapor, whose force should be added to that of the steam. 

Sulphuric ether requiring but a feeble heat to volatilize it, appeared to 
him fitted to realize his idea; he made the experiment, and the result ful- 
filled all his hopes. As soon as the vapor of water was in contact with 
the ether, it fell instantly in the liquid state, and the ether evaporated. 
On the one hand, a new expansive force was created; on the other, a va- 
cuum, which is also a force, was formed. 

The problem which M. du T. had proposed to himself, was theoreti- 
cally and successfully resolved ; it still remained for him to devise the 
mechanical apparatus by which he might apply in practice the result 
which he had obtained; he has been not less fortunate in this second 
part of his work than the first. 

He receives the expanded steam, that is, after its force is expended, at 
its issue from the cylinder, in a closed apparatus, traversed vertically by a 
considerable number of small cylinders, close together, but isolated. The 
feet of these small cylinders plunge into a reservoir of ether placed under 
the apparatus which receives the steam; the ether rises in the tubes, and 
partially fills them. 

As soon as the steam has penetrated into the apparatus traversed bv 
the tubes, and has surrounded them entirely, the phenomenon of which 
ve have spoken takes place; the water condenses, the ether vaporizes* 
The water in condensing produces a vacuum, which adds to the expan- 
sive force of the steam by suppressing the resistance which it would have 
encountered; and the vapor of ether collected in a separate compart- 
ment above the vaporizing apparatus into which the tubes open, developes 
a new force, which is added to that of the steam. 

The condensed waler is pumped back into the boiler, canyiog back 
with it all the heat which the elber has not taken from it. 
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The vapor of ether is led into a separate cylinder used for it alone, 
but not difTering in any reapect from the steam cyUnder; in this cylinder 
its force is utilized. The piston of this second cylinder may act either 
independently or may be connected to the same shaft as that of the 
steam cylinder; in this latter case the two vapors unite in tlie same work. 
This is the case in the Du Trembley^ and ought to be the case in the ap- 
plications of the new sy-stem to navigation^ 

The vapor of ether, which for many reasons it is very important not 
to lose, or to suffer to escape, is treated as the steam was; it is introduced 
into the tubes of an apparatus, like the vaporizer, wheuee comes a con- 
tinuous jet of cold water, which fills the apparatus and surrounds the 
tubes as the steam does in the vaporizer. 

The ether restored to the liquid state, is pumped back into the vapor- 
izer, as the condensed water was into the boiler, to recommence the cir- 
culation we have described. 

Such is the system of combined vapors due to M. du Trembley; suc- 
cinct as is the description of it which we have given, it will be sufficient 
to explain the principle upon which the system rests, and to show that 
there may result from its application a notable dimiaution of combustible 
compared ^ith that required for steam alone. 

In the course of our trips, we made experiments on the quantity of 
fuel consumed. They lasted altogether 36 hours and 50 minutes, 
and took place very nearly in all kinds of weather, and under all condi- 
tions; besides, whatever was the state of the weather and of the wind, 
whether the machiaes alone drove the vessel, or whether they were as- 
sisted by the sails, the force which they expended was nearly constant, 
and about 70 horse power, as was indicated by the very slightly change- 
able position of the indexes of the manometers which measured the pres- 
sures and vacuums. 

The quantity of fuel consumed in the 36 hours 50 minutes, during 
which oi>r experiments lasted, was 2860-9 kil., regularly and carefully 
weighed; that is, as a mean 77*67 kil. per hour, or I'll kil. per horse 
power, admitting that the power of the machines was 70 horse, or 1*16 
kil., if we count them but as 67 horse power, (I'll kil.ss2>5 lbs.) 

Before working with the combined vapors, the engines of the Iht 
Trembky were worked under the same pressure, and consequently with 
same force, with steam alone acting in the two cylinders. They consumed, 
aocording to the ship's log and the books of the furnishers, for 2818 hours 
of beating, 851*95 kil. of fuel; per hour, 302 kil.; per horse power, 
4.31 — 4-51 kil. (9-5 — 9-9 lbs.) 

Jlccordivg to this calculation, there vriU htme been obtained, b^ the intro- 
Smction of the vapor of ether, cm economy of fuel, on that expended when 
the two cylinders were driven by steam alone, of 3-2 to 8'35 kU. per hour, 
-or per horse power 74*26 per cent.^-^a result so good Oiat V)e scarcdy dare 
ieUeve it, notwUbsiandiing tftat the exactness of Ae numbers on tohtch our 
cidculaiions are based has been again qfirmed to us, and d^ers little from 
ih^ takioh our own experiments give. 

We found the consumption of oharcoa] 1*11 kil., or 1*16 kiL per hour 
<p«r horse wwer; the iiest constructors do net ^ below 4 kil., itt that 
stipulated m their 4»atractfi ac the auBtn»om consumpfien of their ea- 
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gines, which shows an economy of 2*89 kil., or 2*84 per horse power 
per hour, or from 71 to 72*26 per cent., a result but little below the pre- 
ceding. 

Besides, whether this calculation and its results be more or less rigor- 
ously exact, which further experiments will show, we consider it as set- 
tled and incontestible that, in reference to the consumption of fuel, the 
system of M. Du Trembley presents a notable economy; and that the ex- 
pense of the ether, far from counterbalancing the advantages of this eco- . 
nomy, scarcely chants the result. 

As to the dangers inherent in the use of ether, they are the same, nei- 
ther less nor greater than those belonging to lightinor by carbnretted hy- 
drogen gas. The same arguments may be used agamst the employment 
of ether in steam engines as were presented when the lighting by gas was 
discussed. These arguments will avail no more now, than they did then 
against real advantages, and a remarkable economy. 

One of the greatest difficulties which the inventor had to overcome 
was, the exact and sufficient closure of the joints, for the subtlety of ether 
and the ease with which it inflames are known. But M. Du Trembley 
has succeeded in closing the joints of bis apparatus with such accuracy, 
that he can affirm, say the committee, that if a slight odor announces the 
presence of the ether when the engines, already heated, are at rest, this 
odor entirely disappears when the ship is in motion. — CosmoSy I2tt jfu- 
gust, 1853,;?. 269. 



For the Joamal of the Franklin Institute. 
Chloroform Engines. 

The French Journals record a successful experiment at the port <^ 
L'Orient, with a steamship of 120 horse power, (the Gaitfeo,) using the 
vapor of chloroform. No details are given of velocity or power; but it is 
said that her apparatus occupies but half the space of that of ordinary 
steam vessels, and that an economy of 50 per cent, of combustible wis 
obtained. 

We will wait for the details of the experiment, and for a larger expe- 
rience as to the loss of chloroform, before we give our implicit credence 
to this economy. 



Translated for the Journal of the Franklin Institute. 

Chinese Magic Mirrors Explained. 

A great deal of attention has been given in Europe to certain metallic 
mirrors fabricated in China — in which forms of letters, flowers, and ani- 
mals are embossed on the back, which is not polished. On looking di- 
rectly and ^ closely as pos^ble on the polished face, no trace of these 
figures is seen; but if the mirror is made to reflect the rays of the sun 
upon a wall or screen, the ornaments on the back are plainl^r seen in the 
reflected light. Many attempts have been made to explain this pbenome- 

24» 
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MDvbut hitherto uittuccesafaUjr. On the Ist of April, howeyer, M* Biot 
exhibited to the Academy of Sciences in Parin, one of these mirrors, made 
by M. Lerebours. It appears that in 1847 MM. Arago and fiiot suggested 
an explasMtioD^ founded on the fact, that as the emboesbg of the back 
surfaces gave difierent thicknesses, and therefore diflferent resistances to 
the metal, when the face came to be polished, the surface opposite the 
raised portions would be more resistant, and would be raised in a convex 
fjriH, while that opposite the hollow would under the same pressure be 
slightly concave — these effects being so slight as to be invisible to an 
ocular examikiation of the surface, but becoming manifest by ibe devia- 
tions impressed on the reflected rays. To test this theory, M. Lerebouis 
took an ordinary daguerreotype plate of copper plated with silver, and 
on the copper back he engraved a crescent, and then polished the plate. 
Looking directly on it and as carefully as possible, nothing is seen; but 
when the sun's rays were received on the plate and thrown on a screen, 
the form of the crescent was clearly defined in the reflected image, darker 
or lighter than the rest, according to the distance of the mirror from the 
screen. — Cosmofj 5tfi ^^vgust^ 1853. 



Photography on Stoi^. By MM. Barbeswil and LctfEBacR.'*' 

The process proposed by the authors consists in preparing a negative 
on paper, and then producing a positive picture on lithographic stone. 
The negative is obtamed by any method, the most rapid being preferable. 
The positive is produced by a fatty or resinous coating laid on the stone, 
and capable of being rendered soluble in some solvent by the action of 
light (and perhaps of oxygen). The negative is laid upon the lithographic 
stode thus prepared, and covered with a glass plate; the whole is then 
eieposed to the sun, the stone washed with the solvent, and then treated 
by the ordinary processes of lithography. The authors have hitherto em- 
ployed asphaltum for coating the stone, and sulphuric ether as the solvent. 
They expect in this manner to reproduce engravings, lithographs, &c. — 
CompUs Rendus, May 16, 1853, p. 878. 



An Enormous Cog- Whed.\ 

Messrs. Randolph, Elder & Co., Engineers, of Glasgow, have just 
completed the largest cog-wheel ever made. It is intended to drive the 
screw propeller of one of the leviathan steamers now building by Messrs. 
Tod and M'Gregor. It has been found in practice preferable to have the 
propeller shaft driven at a velocity much greater than can be conveniently 
attained by the direct action of the engines, and hence the employment of 
a wheel and pinion to bring up the speed of the screw shaft to about three- 
fold that of the engines; and in order to deaden the jarring sound pro- 
duced by metal wheels working together, the hirge wheel is fitted with 
wooden wheels or cogs, those of the pinon being iron. The. result of this 

* From the London Chemical Gtzette, No. 366. 

t From the London Civil Engineer and Architect's Journal, July, 1863. 
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eombinataoa is, a smoothness and noiselessness of motion hardly to be 
expected in such ponderous mechanism. 

The cog-wheel at present being fitted up is 131 feet in diameter, 5 
feet 8 inches broad on the face, and weighs upwards of 30 tons. There 
are. two sets of arms, of six each, firmly bolted to the inside of the peri*' 
phery and to each other. There are four rows of co^s breaking joint, each 
row consisting of 110 teeth, formed of beech, nicely fitted into their 
sockets, and then shaped oif to a shaving by a machine to tbeir esact 
pitch and position. But perhaps a more popular idea of the enormous 
size and strength of this wheel will be conveyed by the fact, that the 
wooden teeth alone will weigh upwards of three tons. The entire ring is 
one piece, and must have been an extremely difficult piece of work to 
cast, as there are no less than 880 openings left through its eircumfer* 
•nee, and all accurate as to size and position, in which the wooden teeth 
have to be inserted and secured. The main shaft of the engine passes 
through the eye of this wheel, with a crank on each end placed at ri^ht 
angles. The pinion is one-third of tiie size of the driving wheel, with 
four rows of teeth also; but with the view of equalizing the wear, there 
is what millwrights call a hunting-cog, being one more than aa aliquot 
part of the driver. Thus, in the present case there are thirty-seven teeth 
in each row, which is more than a third of the number in the lai^e wheel. 
To fashion the teeth in a pinion with four rows of teeth all breaking joint, 
is a very nice problem indeed; and in the present case peculiar tools had 
U> be made to meet the difficulty, so that the pioion is finished ready to 
gear without having a file or chisel upon one of the 148 teeth serrating 
its circumference. When the driving wheel weighs between 30 and 40 
tons^ what the engines will weigh is a natural inooiry; but we cannot 
answer the question at present, although we would suppose that they 
will be of the collective power of 800 horses, and will not, with the 
boilers, weigh less than probably 600 tons^ a load of itself for a goodly 
sized ship. It is astonishing the progress that the screw propellers have 
made in public estimation. It is not more than six years »nce they can 
be said to have come into use, and already they are fast superseding the 
paddle. Indeed, the Peninsular aad Oriental Steam Navigation Gompaay 
have resolved upon building no more paddle steamers, being satisfietl 
that the screw is more economical and handy in sea-going steamers. 



Coa&ng Iron mth Copper. — Watts amd Burgefs^ PaieiU.* 

This patent has just been taken out for coating iron nails, sheets, and 
tubes, with copper or brass. As this is effected by fusion, none of the 
injurious consequences that take place when the coating is deposited by 
electrical agency can occur. A long series of trials have been conduct- 
ed at Woolwich Dock Yard, in which iron bolts and deck nails coated 
with copper throughout their length, and having solid copper points 
fused to one or both ends, have been experimented upon. The copper 
ends are made sufficiently long to clinch. These tipped or compound 
bolts are quite a novelty in ship building, and possess all the advantages 
of solid copper bolts. 

* From the London ModMnia' Mog«iine» AugiMt, 186S. 
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The expeiimenta in Woolwich Yftrd, under the direction of Charles 
Atherton, Esq., Chief Engineer, commenced with trials to aseertain 
Mrhether the coating process acted injuriously upon the iron. Bars of 
iron of various sizes were cut into equal lengths, and a certain number 
of each size were then coated. These were tested in the hydraulic ma- 
chine with an equal number of the uncoated lengths; no difference in 
their strengths could be perceived. Other lengths were subjected to cold 
hammering, being bent double and beaten close, but the texture of the 
iron was not at all injured. Iron bolts with a solid end of copper, were 
then turned to exactly an inch in diameter and placed in the proving ma- 
chine; in all cases the fracture took place in the solid copper, and not at 
the juncture of the two metals, which it was afterwards found impossible 
to sever with a strain equal to 21-6 tons to a square inch. 

Deck nails were then driven into deal and African oak without injuring 
the heads, although in some instances no hole was bored to receive them. 
Two logs of African oak were bolted together with the pointed bolts, 
which were afterwards clinched in the usual way; the logs were then 
wedged asunder, the heads drawing through the solid wood. This ex- 
periment was repeated, a copper bolt being substituted for one of the 
compound bolts; when the logs were set apart the copper bolt drew 
through the rings, the other standing firm. The trials were pronounced 
highly satisfactory by the officers appointed to superintend them. 

Is this the process patented in this country by Mr. Pomeroy, of Balti- 
more, and reported on in 25th Vol., p. 213, of this Journal^ The results 
resemble each other very much. Mr. Pomeroy's patent dates from 9th 
July, 1849, although issued 8th January, 1850. Eo. 



Ingenious Mode of VentUatiTig Ships* 

The ship EvangeltThe^ recently launched by Messrs. Jordan and Getty, 
has been fitted with iron masts, which are hollow cylinders, and which 
have been fitted with trap doors at either end, to open or shut at pleasure, 
for the ventilation of the ship. It has been found that a perfect ventila- 
tion can be accomplished by these masts, even when the ship is station- 
ary, which is a desideratum in passenger ships seldom attained* The 
Evangeline has taken her departure for New Orieans, with goods and 
passengers, the latter being chiefly Germans. She belongs to Messrs. 
Clint & Co. — Liverpool Times, 



FRANKLIN INSTITUTE. 



Proceedings oftlie Stated Monthly Meeting^ September 15, 1853. 

John E. Addicks, Esq., President, P. T., in the chair. 

John F. Frazer, Treasurer. 

Isaac B. Garrigues, Recording Secretary. 

* FKom thn London Railwsj and ComoieTcial Gazettei No. 924. 
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ThevfinuteS'^f tbe;last neetiag w«ne rend and upproved. 

Donations to the Library were reoeWed frofn Edward Hinckley, ISaq,^ 
SakixDORe, Maryland, rand Professor John F. Frazer, Bbiladelphia. 

The Poriodicak received in exchange for t^e Journal of the iBtstitute 
"wece laid on the table. 

The Treasurer read his statement for August. 

The Board of Managers and Standing Committees reported their 
Bunutes. 

New -candidates for membership in the Institute (11) were proposed, 
;asd the candidates (9) proposed at the last meeting were duly ekcted. 

Dr. Rand, Chairman of the Committee on Meetings, brought befoj^e 
4be meeting, £cbols' Water Gauge for Steam Boilers. It consists of a 
metal cylinder of about 2^ inches diameter, attached to the boiler by two 
smaller tubes, provided with stop-cocks, one entering above and the other 
below the water line. Midway of the vertical height of the cylinder ane 
two openings, oppose each other, in which are screwed hollow nuts, 
the inner openings in which nuts are closed by hemispheres of glass, the 
convex portion inwards; between these rises and falls a graduated rod 
attached to a floaty the numbers on the rod being visible as they come op- 
posite the openings. 

The stop»oock at the lower end of the gauge is a three way cock, and 
may be thus made to cut off communication with the water in the boiler, 
ana open a small vent tube, leading externally, by which means all the 
water in the gauge may be blown out in case of any obstruction. The 
height of the water in the gauge may also, if desired, be tested by thus 
blowing out .the water, measuring its amount, and calculating its height, 
for the known capacity of the cylinder. 

This invention is at present imder c(n)sideration by the Committee on 
Science and the Arts. 

Dr. Rand also exhibited a model of a Turn-Table, or Anti-Friction 
Box, patented by Greorge T. Parry, of this city. In it the rollers are of 
tlie shape of double frustra of cones, reversed, and united at their bases, 
revolving in circular grooves of nearly corresponding form. 

This invention is also, at present, under consideration by the Commit- 
tee on Science and the Arts. 

Dr. Rand further presented Kidders' (xas Regulator, designed to be 
attached between the service pipe and meter in buildings, for the pur- 
pose of preventing the fluctuations in the light, due to the unavoidable 
variations of pressure in the street mains. It consists of a small telescopic 
gas bolder sealed with mercury. The upper section carries a rod, to the 
fower portion of which is a conical valve, apex upwards, which fits into 
a-oorpesponding socket in the lower opening, or that for the entrance of 
the gas^ which, as it rises with the upper section of the gas holder under 
an increase of pressure, controls the supply, and, consequently, the pres- 
.sure. The apparatus resembles the governor used at the gas works to 
control the «uppl^ of gas from the gas holders to the street mains ; the 
.latter, however^ is sealed with water. 

Dr. Rand also presented Whitney's Inkstand. An ordinary glass ink- 
stand is made entire, with the exception of two openings in its upper sur* 
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face. One of these is covered by an elastic diaphragm, regulated by a 
screw; into the other fits air tight, a small glass funnel, the neck of vhich 
reaches nearly to the bottom. By compressing the air above the level 
of the ink by means of the screw, the ink rises up into the cone of the 
funnel. The whole fits into a neat frame supporting a rack for pens, &c. 

Mr. Nathan Atherton exhibited a model of a method of converting re- 
ciprocating into rotary motion, and gave the following description of it. 

The nature of my invention consists in applying a cylinder with a right 
and left continuous groove, (forming a double inclined plane or screw,) 
the pitch and diameter of which is in proportion to the length of the stroke 
of the piston. 

If for a steam engine, for example, then, according to the length of the 
stroke of the reciprocating motion to which it shall be applied, I construct 
my cylinder, called the impulse cylinder, by having cast or cut in its 
surface a groove, starting at a point near one end of the cylinder, and 
continuing around the cylinder to a point on the opposite side from the 
starting point, and near the other end of the cylinder from the starting 
point; and from this second point I continue the groove around the cylin- 
der, returning to the starting point; thus making a continuous groovCi 
and forming a double inclined plane. 

I apply this cylinder, properly housed, so that it may revolve on its 
shaft. A friction wheel is attached to the cross-head, and works in the 
groove of the impulse cylinder. The cross-head, upon being propelled 
forward, causes the cylinder to make a half revolution, and upon the cross- 
head being returned down the groove of the other side of the cylinder 
to its first position, will complete the full revolution of the cylinder upon 
the shaft. 

Mr. McRea exhibited to the meeting, his Railroad-Drawbridge, and 
Switch Safety Telegraph, which was described by Prof. Prazer. The 
object of this apparatus is, to give to the conductor of a railroad train, 
when approaching a drawbridge or switch, a signal by which he may 
know that the bridge or switch is in the right position to pass the train 
with safety. To accomplish this, an electric current is established from 
a battery, including in it, the drawbridge or switch, so that if these be in 
proper position, the circuit is complete at that point, but that if they be 
out of position, the circuit is there broken. The zinc which forms the 
conductor, terminates at a safe distance from the bridge or switch, in a 
carefully insulated rail, and the next rail, also carefully insulated, is con- 
nected with a ground plate, by which the circuit is completed. An ordi- 
nary electro-magnet is placed upon the locomotive, its armature so ad- 
justed as to control the sounding works of an alarm; and the extremities 
of its coils terminating, the one on the front, the other on the hind axle 
of the locomotive. Then it is evident that the electric circuit is broken 
at the insulated rails, but that when the locomotive reaches that point, 
the front wheels being on one, while the hind wheels are on the other 
insulated rail, the circuit will be completed, and the bell sound, provided 
the drawbridge or switch be in proper position, but that if they should 
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not be so, then the bell cannot sound, for the armature will not be at* 
tracted, in consequence of the circuit being broken at the bridge or switch. 
It will be observed here that the indication to the conductor that be may 
proceed is given by an actual^ audible si^al, and that this signal cannot 
be given by any accident. The only efiect of the apparatus getting out 
of order or not working, is to make the conductor proceed cautiously. It 
will also be seen that if it be found necessary in practice, the insulated 
rails in which the parts of the circuit terminate may be separate from 
the track, and placed inside or outside of it, the connexion with the en- 
gine being made by metallic springs at its front and back, projecting 
downwards so as to press upon them. 

Mr. McRea also proposed a modification of the above apparatus to 
prevent collisions on single tracks. In this case, a double circuit is es- 
tablished from the same battery to the turn-out, at the extremities of the 
Eart of the track on which the trains may meet. The lines here terminate 
y circuit-changers, by which all current is stopped, while the apparatus 
is not in use. The conductor who first arrives at either end of this pre- 
pared track, shifb the changer, by which means he establishes the circuit 
from the other end through his magnet, and if everything is right, gets 
the ^gnal that he may go on, leaving the changer as he placed it. Then 
when the other train arrives at the opposite end, he cannot complete a 
circuit, because his circuit must come from the other end, and has been 
already broken by the first conductor; he therefore knows that the other 
train has passed the next turn out, and must wait until it passes him. 
Each conductor, as he passes oflf the prepared track, places the circuit, 
changer of that end in its first position, and the apparatus is ready for 
service again. It will be seen that these changes may be easily done, if 
desirable, mechanically by the engines themselves. And here, again, 
the derangement of the apparatus can only result in additional caution on 
the part of those in charge. 

G. W. Smith, Esq., briefly explained to the meeting the theory of 
stammering, and some of the methods which had been resorted to for 
curing it; he introduced to the meeting Mr. Robert Bates, of Philadelphia, 
who formerly had labored under this disability, and had, by mechanical 
means of his own invention, effected a radical cure of himself, which he 
manifested to the satisfaction of the meeting. The method consists in 
the employment of a tube for the passage of air from the mouth, when 
the muscles that close the orifice and stop the egress of air in speaking, 
are suddenly contracted by spasmodic action, and the employment of a 
strap around the throat provided with a spring pad (regulated by a screw,) 
pressing against the throat, keeping the glottis or larynx open; thereby 
allowing a free passage through the throat and mouth from the lungs, the 
arrest of which causes stammering. The tube is shaped to fit the roof of 
the mouth, is flattened and open at each end, is about Jths of an inch 
long, f X 1^8 extending down to the teeth, where it can be fastened by 
passing a small wire between them; the lingusri or dental sounds are 
thus made; the labial sounds are made by an additional extension of the 
tubes beyond the lips; the guttural sounds are accomplished by the pres- 
sare of the pad. By constant use of these instruments for a short time 
the correction of a bad habit is effected, and the tube is gradually con* 
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traotal^ and tbe spring of tie pad eased, imlil a eoAtinuance of them 19 
DO. longer necessary. 

Mr. Smith exhibited a large drawing of the spire and tower of tbe^ 
Baptist Church at the corner of Brown and Broad' streets, designed and 
drawn by Mr. J. £. Carver, architect ; the total height^ 1S7 feet; the 
spire is of open work, richly adorned with pinnacles, crockets^ and tabei^ 
naole work, and will be tbe richest example in the Unked Staties, and 
will have some general resemblance to the spire of Ulm Minster, ae ori^ 
ginally designed, although greatly inferior to it in* magnit^die and Iuxtt<- 
riaoce of adornment* Tbe entasis will be about- five inches. Mr. S. 
proceeded to compare this spire with others existing in Philadelphia, 
and other places in the United States and Europe, and comparing their 
relative merits and characters^ The design of Mr. Carver appeared to 
elicit the approbation of tbe members present. 

Mr. S. exhibited some very beautiful erystalotypes, and' some made' 
by the collodion process in the establishment of Messrs. M^Ciees & Ger^- 
mon, Philadelphia, as well as some by Mr. Whipple, of Boston, Mass.; 
among them, one attracted much attention, viz : a representation of the 
moon, drawn by herself, by means of the great equatorial telescope at 
Cambridge, Mass. A peculiarity in the delineation attracted much attcD'*' 
tion, the cause of which was not satisfactorily solved, viz : the apparent 
transparency of the diadows of the unilluminated sides of the various' 
craters. 
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Tables of the Prime JVumbers and Prime Factors of Composite JVumiers, 
from 1 to 100,000, with the Methods of their Construction, and Examples 
of their Use. By Edwaed Hinklky, A. M. Baltimore. Printed for 
tbe Author: 1853. 8 vo. pp. 216. 

This work will prove valuable to all who take an interest in the study 
of the properties of numbers, and those who are compelled to perform' 
elaborate calculations involving them. Tbe rapidity and simplification' 
of tbe operations of multiplication and division upon large numbers, by 
resolving these into their prime factors, and eliminating such as are com- 
mon^ can scarcely be conceived, except by those who have rendered them- 
selves familiar with the process. The tables contained in the work before 
us are copious and well arranged for reference, and the explanations and 
examples in illustration of them generally clear and sufficient. 

As a scientific treatise, it is deficient in form. It used to be said of a 
certain book- writer, that he wrote bis works for tbe purpose of studying' 
the subject ; and the curious ex post facto way in which much of the in- 
formation as to the labors of others in the same branch is conveyed, would' 
lead to the not improbable supposition that something of the same kind 
had been the case here. We hope a second edition will be wanted be- 
fore long, and if so, that the author will put such excellent material in a 
more perfect form. 
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NASMVTH'S 
Patent Direct Action Steam Hammer. 

{Merrkk & Son, Anigntet of the Patent Jbr th$ UniUd States,) 

The undesigned call the attention of Iron Manufacturrfs to the Nasmtth pATBifT Sttkax 
Haxxxm, now 80 generally introduced into this and other countries, of which they are 
the assignees and sole Agents for the United States. Up to the present time there have 
been inaiie by the Patentees in £ngland,.for that country and the Continent of Europe, be- 
tween two hundred and fifty and three hundred hammers, for Government, Railway Compa« 
nies. Copper Works, Forges, and Engineering establishments; and the undersigned have 
made for this country upwards of forty, varying in size from 500 lbs., falling 1^ ft, to 6 tons, 
dliing 6 feet. They can, therefore, confidently urge its merits upon the trade, and are 
pro^pided with certificates in its favor from many parties, (who have one or more in uae,) 
which will be shown upon application. 

The advantages of this Hammer oveif all other forms are as follows: — 

Ist, The Ram falling vertically, the surfaces of the bitts upon it and the anvil are always 
parallel, giving facilities for flattening a ball or faggot of any thickness; and the fall being 
far greater than that of any helve hammer, a much thicker mass may be placed uader, 
without choking it. 

2d, The intensity of the blow may be modified instantly by the attendant, so as to suit 
the work; and the Ram may in like manner be arrested in Us descent at any point, so that 
it is more completely under control than any other form known. 

3d, It may be adapted to any description of work, whether for hammering blooms, 
making heavy forgings, or the ordinary light forgings for machine shops; for beating cop- 
per, or crushing stone, dec, dec., The form of the side frames can be altered to suit cir- 
cumstances, so as to allow free access on all sides. 

4th, Itreqvires no 8team Engine to work it; hence the friction and other losses incident 
to the ovdinaiy hammer are materially reduced. In Forges the waste heat from the fur- 
naeea gives ample steam to work it. Every Hammer is provided with self-acting and 
iund gearing. 

For terms and other particulars, apply to 

MERRICK & SON, 

Southwark Foundry, Philadelphia, 
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HOME AND FOREIGN AGENCY FOR PATENTS. 

Office F Street^ Opposite the JPoUent Office. 



The undersigned have associated themseWea as A'exirrs, ATToairiTs,Coi7ir8x^i:oBs, and 
CoivsvLTiNG Elf GiirssRB for InTentors, Patentees, and others; and in offering their sal nii'fiii 
to the public, confidently submit, that their business will commence under anspicea anuMially 
fiiTorable. They have all been for many years officially connected with the Unitod Sisites 
Palent Office. Professor Pack has held the office of Principal Examiner for ten yean 
post, Mft. GsEEKouoB formerly superintended the restoration of the drawings lost 1^ the 
burning of the Patent Office, and Ma. Flxischmaxit was also engaged in the Patent 
Office for several years in the restoration of lost Patents. Prof. Paoi: has dcrvoted his 
life to the investigation of science and art Mu. Grssitovoh has acted as an Agent and 
Counsellor for Inventors for upwards of eleven years, and Mr. Fi^kischxavit is well known 
ifor his labors in Agriculture, has had experience as a Civil Engineer, possesses an exten* 
sive knowledge of foreign languages, and has been for several years past a resident in 
Europe as an official agent of the United States: these advantages, together with a gens- 
ral experience in all matters of invention and machinery. Patent law and its apf»Iicalion, 
and extensive foreign correspondence and agencies, will insure, to inventors and others, 
extraordinary facilities for the procurement of Patents or defence of their rights, and ex- 
pedition in the transaction of business. 

Prof. CHARLES G. PAGE, M. D^ 

Late Chief Examiner of Patents* 

J. J. GREENOUGH, M. E. 

C . L. FLEISCHM ANN, C. E. 
Washivgtov, Augitsi 16, 1S52. 

AMERICAN 

LAP-WELD IRON BOILER FLUES^ 

MANUFACTURED BY THE 

READING IRON TUBE AND FLUE WORKS, 

Made from li to 7 inches in diameter, in lengths to 18 feet, and of the best Penoayl- 
vania refined cold blast charcoal iron, and equal in finish to sny imported. 

Also, made to order, a but-welded fiue with patent lap-welded ends, and, when p ra fisn aJ» 
will bo finished with a screw and ferule. 

FLUES of any thickness of metal, or lengths under 18 feet, made to order. Abo» 
welded wrought iron tubes, for water, steam, and gas. Extra hea^y tubes made to 
order. 

For sale by our agent, SAMUEL GRIFFITHS, No. 13 North Seventh Street, Phila- 
delphia, and A. B. WOOD, No. 23 Piatt Street, New York, or at our Works. 

8EYFERT, McMANUS dt CO., 

Beading, Penna. 



M. W. BALDWIN, 

MAinTFACTVKER OF 

LOCOMOTIVE, MARINE, AND STATIONARY 
STEAM ENGINES, 

On the mo8t approved Models, and unequalled for beauty, durabilUf and 

Efficiency. 

All kinds of Machinery rurnished to order. Pis**^ and Drawings made free of expense foi 
Dersons wishing lo have work execiUed Laih^'ji and tools of every description for Engina 
Mana fa cturers, Boiler Makers, Saw Makeritj Rolling Mills. Pumps for Water works and Mines; 
Blowing Cylinders and Fans for Oiipota Furnaces; Screw Bolt Machines; Planing Machine^ 
Callaodert; Cotton Presses; Sugar Mills; Kns^ineHand Apparatus for Inclined Planer; Iron ana 
Brass Castinffs; Copper work for Steam Engine Boileri*, Hydraulic Presses, and Patteras fur- 
nished with despatch, and executed under the immediate superintendence of the Proprietor. 
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PASCAL IRON WORKS. 

WARKHOUaii:, 

I No. 77 South Third street^ South East corner of Walnut street 

PHILADELPHIA. 
HORRIS9 TASKER & mORRIS, 

[ Iron Ponndera, and manufacturers of Coal Grates, Furnaces, Kitchen Ranges, BathBoilen, 
' Perpetual Ovens, dec. 

IXTelded Wrought Iron Tubes 

[ From 3 inches to i of an inch bore, and frono 2 to 12 feet Ion;. 

For I«oeoino(iTe or other Steam Boiler Flues, Gas and Water Pipe, Warmiof PrisoBS aad 
f Greea Houses with Hot Water circulation, &c. 
[ Patterns for the Foundry received, and castings delivered at the 

I fTarehouse, Tlilrcl and If alnut Street. 

1 LABORATORY FOR PRAOnOAL AND ANALYTICAL OHEmSTRT 

I The Snb.«eriber continues to sive his personal atteution to instruction in PRACTICAL 
f CHEMISTRY, MINERALOGTT AND GEOLOGY, according to the method which he has 
L pornied successfully during the pa&t seventeen years in this ciiy. A commodious and well 
i foroisbed Laboratory, a large and select Library of practical and scientific works in the 
I Eoglteb, German, and French languages, together wilii mineral, geological, and technical 
I CoLUCOTioNs. offer every facility to the student. 

P ANALYSES of Ores, Minerals, Soils, Waters, Vegetable substances, and the prodoctfoira 
of Art will be carefully executed. Persons residing at a distance may send by letter small 
I nverage samples of ores, earths, ^cc- weighing from 100 grains to one ounce. 
I' The ▼arious applications of Chemistry to Manufactures, Agriculture, Medicine, and Phar* 
L macy will leceive special attention. Where it is practicable, researches will be instituted 
I and opinions given on all chemical questions. 

Apply to W|f. Hauiltom, Actuary of the Franklin Institute, or to the subscriber, 

JAMES C. BOOTH, 
At the Laboratory, College Avenue, 10th St. between High and Chesnut Sts. 

AMERICAK ADilD FOREIGN AGENCY FOR PATENTS. 

CHABLE8 M. KELLER, Encineer and Attorney for procuring patents, (late Chief Ezam- 
uer m the United States Patent Office,) having dissolved the Partnership, until recently exist- 
in% in the City of Washington under the firm of Keller and Greenough, has commenced the 
practice of his profession in the City of New York. * 

Having for many years been connected with the United Slates Patent Ofice,and having de- 
iPMed his whole lite to mechanical and scientific pursuits, and bemg intimately acquainted 
with the history of inventions, and the progress of the useful arts, and with the practice and 
deeisions of the United States Courts, where questions relating to patents are involved, he ieela 
confident that he will be able to render valuable aid to those whose interests may lie in this im* 
portant branch of property. 

He will attend to the preparation of specifications and drawings for the procuring of petenis; 
also, to the examination and reissue of patents already granted, for which he believes his ex- 
perience and practical knowledge of the arts, and the law of patents, particularly qualifies 
Btm* He will also attend to the presentation of applications tor patents before the United 
Slates Patent O^e, and argue questions of doubt before the Commissioner of Patents,, and 
appeals from the decisions of the Patent Office. 

in all questions of litigation arising under patents, he will prep'ire the cases for the legal pro- 
fession, in order that the law may be correctly applied to the scientific part of the subject ; and 
will superintend the taking of depositions to be u^ed in cases of conflicting applications before 
the United States Patent Office, or to be read in Court ; and, in short, may be consulted on all 
questions relating to his profession and the laws of patents. 

He may be consulted on all queMions of Eni^ineering, particularly in the branches involved 
in manufactures and the construction of machinery, and he flatters himself that his long ex- 
perience hi the duties of Examiner of Patents, requiring a practical and theoretical knowledge 
of all the branches of industry, will enable him to render important service on these varioos 
sabiects, especially in questions involvings the union of various branches of manufactures. 

He has made such arrangements as will enable him to conduct business before the Pateiit 
Office with as much facility as if personally pressent ; and his location in the city of New York, 
the great centre of industry, has been selected with the view of facilitating personal interviews 
with those who may employ him. This location will also enable him to dispose of inventions 
and patent rights. 

Patents may be procured through him in all foreign countries in which such rights are recog- 
Bised, and to this end he has secured the assistance and co-operation of gentlemen of the high* 
tit iateg;rity and talent in the various European States. 

Office^ No. 67 Chamhers^ Street, City of Nm York. 
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FOSTAOBS AXn> RBMlTTANOEa 

Subscribers when remitting payment for the Joamal throngh the Post Office, will pleue 
request the Postmaster to register the letter on his way-bill, and make it ap direct to tiis 
Post Office at Philadelphia, which he will do if requested. When remittances are mads 
with these precautions, the Institute will assume the risk; and when made in advance, ths 
postage on the Journal will be prepaid by the Institute. I 

SvBscaiPTioir Paicx — Five dollars for one copy, eight doUars far ivfo eopietp er tm 
dollars for three copies. 

Contents for October, 1853. 

CIVIL ENGINEERING. 
On the Resistance of the Vertical Plates of Tubular Bridges. By H. Haupt, C E., 217 
Experiments on Screw Propellers in H. B. M. Steamer Minx. By B. F. Isher- 

wood, Chief Engineer U. S. Navy, . . .SSI 

Comparison between English and American Railway Management, . 237 

On Improved India Rubber Springs for Railway Engines, Carriages, 6(4U By Wm. 

C.Craig, . . .• . %9% 

Railway Traffic in Great Britain, . . .239 

Description of M. Maus* Plan for Forming a Tunnel througli the Alps, and of lus 

Excavating Machine for Tunnelling. By Wm. H. V. Sankey, • 340 \ 

AMERICAN PATENTS. 
List of American Patents issued from Aug. 16th to Sept 6th, 1853, incliMiTey 
with Exemplifications by Charles M. Keller, late Chief Examiner of Patents 
in the United States Patent Office. . . .244 

MECHANICS, PHYSICS, AND CHEMISTRY* 
On the Manufacture of Cast Steel. By Dr. Karsten, . . 261 

New Photographic Process. By John Stewart, . • 268 

Application of the Pendulum to the Determination of Velocities, . 270 

Evolution of Steam — Experiments Proposed, • . 272 

Art-Manufacture, .... 274 

Particulars of the Steamer Golden Age, . . 278 

Analysis of a Report by a Government Commission, on Experiments made on hoard 

of the ship Du Trembley, upon the use of the Combined Vapors of Water, 

Ether, and Chloroform, 
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Chinese Magic Mirrors Explained, 

Photography on Stone. By MM. Barreswil and Lemercie: 
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Coating Iron with Copper — Watts' and Burgess' Patent, 
Ingenious Mode of Ventilating Ships, 

FRANKLIN INSTITUTE. 
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BIBLIOGRAPHICAL NOTICE. 
Tables of the Prime Numbers and Prime Factors of Composite Numbers, from 1 
to 100,000, with the Methods of their Construction, and Example* of Ihmr 
Use. By Edward Hinkley, A. M., . 
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PROSSER^S 

PATENT LAP. WELDED 
l¥rousht IronBoiler Tube9. 

ALSO, their Patented Tiihes for external pressure, made with a free joint, eith«r of iron 
or hrara. Every article nocessary'to drill the Tube-Plates, and to set the Tubes in a propa 
manner, and to keep them in good condition. CORE BARS FOR FOUNDRY USE 
Iron Tubes for Artesian Wells, screwed together flush on either side. 

THOMAS PROSSER A SON, Patentees, 28 Piatt Street, New York. 



BIRKINBINE & TROTTER, 

No. 16 Arch Street, Philadelphia, 

ENGINEERS AND MACHINISTS, CONTRACTORS FOR WATER WORKSj 
HYDRAULIC MACHINERY, WARMING afd VENTILATING APPARATUS.! 

Wil) construct Steam Eagfnea, and Pumps for Draining Mioea and Land, supplying wate^ 
to Towns, Factories, Farms, &e. 

Also, Street S<opa, Fire Plugs, Water Tanks, Hydraulic Rams, (Birkiubine's Patent), and | 
Hydraulic Machinery in ceneral. 

B. & T. contr-ict for Wurminsf and Ventilating BuildiPfr? by Steam or Wsrm Water. 
HENRY P M. BIRKINBINE. NEWBOLD H. TROTTER 

The Journal of the Franklin Institate 

18 PUfiLISUeD ON THB FIRST OF EACH MONTH, 

At Fit* Dollars per annum for one copy, Eight DoUats far two copies, Mid Tea I>(^an| 

for three copie»— 
Payraiiia ^ai the eonapletioai of tlie 8la:tli H«mli«r« , 

The Jovraal will be delivered free of Postage when the snbeoription is paid in advnn'^e, (see 
pottages and remittances on last page of the cover./ 

CommumedtUnt mud UtUtB e« butUsss must ^« dina^d to tum AoTVaBT ov Tms 
FaAM KLiM IifSTiTUTB, PHILADELPHIA;— <A« postoge paid. 



The Joarnal can also be obtained from the foltowing: 

CHARLES S. FRANCIS de CO., City of New York. 

LITTLE & Co., Albany, New York. 

CROSBY, NICHOLS Sl C0.» Boston, MasssehMcttt. 

LITTLE, BROWN ft Co., *« « 

FETRIDGE A Co., " *« 

HENRY WHIPPLE & SON, Salem, *« 

N. HICKMAN, Baltimore, Maryland. 

F. TAYLOR, WaahingtoB, District of Colombia. 

ALEXANDER YOUNG, Camden, South Carolina. 

ALFRED C. JONES, New Orleans, Louisiana. 
I<»ufo»— EDWARDS, SANDFORD & Co., No. 10 Gresham street, , 
PoTM-HECTOR BOSSANGE, No. 11 Quai Voltaire, I ^^® ■"^ aothorised 

to receive aab^ripiiooa, and to make exchanges for periodicals devoted to the Arts and 
Seienees. 

To Readers and CorretpoBdents. 

The Committee on Publications, anxious to render this work as valuable as poaoble^ 
have determined to ofier a liberal compensation for original articles on the subjects to 
which this Journal is devoted; and they acccordingly invite mechanica and meu of science 
to communicate their observations. 

JOHN C. CRESSOI^, "1 

JOHNH.TOWNE. ^ 

B. H. BARTOL, I ^'^"J!?*';?* ^^ 

J. VAUGHAN MERRICK, f /^«^«««'«^»- 
CHARLES E. SMITH, J 
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PALMER'S PATENT LEG. 

This world renowned Artificial Limb, it will be recollected, was among the 
I fno signal triumphs of American ingenuity exhibited in the Wobld's ^hi- 
f BiTiON in 1851. It there received the award of the Gbxat Paizs Mkdai., as the 
'*6c«f" limb (amongst thirty of the best English, French, and German manu&c« 
tore) exhibited; and was so well appreciated, that an eztensire manufactory is 
now in successful operation at 30 Regent Street, London, under the auspices of 
'^ithe C^ueen and the Medical Faculty of London and Parts. 

Mr. Palmer receives the patronage of every eminent Surgeon in the United 
\ States — and has hero been honored with twenty Gold avd Siltsb Mbda&s^ or 
"FimsT Pbxhiums." 

Five Hundrad Penons now walking daUy upon PALMER'S PATENT LEG, 
) declare it the only adequate substitute extant. Pamphlets giving lull particulars, 
■enlgntis. Address, 

B. FRANK. PALMER, 
' 376, Chesnut Street, Philadelphia, Pa. 



DRAWING. 

fpHE subaciiben wovld respectfully inform their friends aad the publie, that they 
X, continue giving instructions in MACHINE, ARCHITECTURAL, TOPOGRA- 
PHICAL, and LANDSCAPE DRAWING, and PAINTING in OIL and WATER 
COLORS. Day and Evening Classes at the office, and instructions given in Schools and 
Families. Drawings for Patents oonreetly made, and Designs furnished. 
^ J^ R. H., dt E. M. KERN. 

N«. 62, Filbett Street, near 10th 



P. .P. aOTHERMEL, Esq., Db. H. S. PATTERSON, 

JESPER HARDING, Esq., Wm. HAMILTON, AeiwKty Fr, hut. 



AMERICAN AND FOREIGN PATENT AGENCY. 

MissBs. MUNN dt CO., No^l28, FULTON STREET, NEW YORK, continua to 
solicit Patents in all countries where laws for the protection of Inventors exist, with tha 
utmost fiuility and despatch. They have responsible Agents in the chief Cities of 
JBnrope. 

Applications for American Patents receive especial attention. Specifications and 
Drawings accurately prepared. 

THE SCIENTIFIC AMERICAN, a Weekly Journal, devoted to the Interests of 
Mechanics, Mannfaetorers, and Inventors. It contains a great number of Engravings, 
and is very wideW circolated. Terms, $U per annum; $1 for six months. 

MUNN & CO., Publishere, 
JVew York. 

^ - 

VIRGINIA LOCOMOTIVE AND CAR WORKS, 
Wo^e Street and Biver PoUmwCy JUexandriay Va. 
SMITH it PERKINS, Proprietors, manuftcture Locomotive Engines and Tenders; 
Marine and Stationary Engines and Boilers; Chilled Car MHieels and Axles; Patent 
Chilled and Wrought Slip-tire; Machinery and Castings generally. 

The undersigned having erected very extensive shops, and procured the most modem 
machineiy and tools, are prepared to execnte orders for Locomovitx Eboibbs, Cabs, 
AMP Magbibbbt of all kinds, with despatch, and on the most favorable tenns. 

R. C. SMITH, 
Late of the Alexandria Iron Works. 
THATCHER PERKINS. 
Lite Master of Machinery on the Bait, db O. Railroad. 
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PROSPECTUS 

or TVS 

JOURNAL OF THE FRANKLIN INSTITUTE 

Of the Btato of Fmamylvtadm, 
FOR THE PKOMOTION OP THE MECHANIC ABTa 



The Journal of the Franklin Institute if the oldest Periodica] in the United Sutci 
devoted to the spread of information on subjects connected with the Mechanic and Mann- 
lacturing Arts, and the only one containing a complete record of American Patents isfioed 
aince its establishment in January, 1826. 

The extensive list of European Exchanges which it possesses, enables it to give to ila 
leaden early information as to any improvements, or discoveries made in any part of 
Europe, while it ensures to articles published in its pages, a wide circulation in those 
Countries of the Old World in which Mechanic Arts and Manufactures prosper. 

Among its correspondents will be found many of the most distinguished artizana and 
scientific men of our own Country; and in it will be found the official accounts of many 
important experimental researches, conducted under authority of the Institute or other 
public bodies. A liberal compensation is offered by the Committee for all original articles 
within its scope; and manufacturing firms are respectfully solicited to forward to the 
Actuary such details as they may deem suitable, of mechanical processes, machinery, 
Meam vessels, and other engineering works in process of construction. 

The series of Beports of important Patent Law cases adjadicatsd in the United States 
Courts, which will be continued by the able Reporter who has hitherto furnished them 
for the Jounial ; and the copious index of Patents from 1828 to the present day, which is 
digested semi-annually and arranged chronologically, being the only complete index pub- 
lished regularly during that period, make it indispensable as a book of reference to those 
interested in this branch of Jurisprudence. To Engineers and Ship Builders its pages 
offer a record of the dimensions and the particulars of the performance of steamers built 
or building in the United States and abroad, of which the value can be best appreciated 
by those engaged in the construction of steam vessels. The number of correspondents in 
this department is large and rapidly increasing. j 

Artizans and practical Manufacturers, for whose benefit the Journal is partieuUtfiy da- | 
signed, require a periodical combining sound theory with reliable information on subjects | 
properly belonging to their several pursuits. In arranging matter for iu pages^ the Editor { 
and Committee on Publications are guided by a desire to lay before the various classes | 
of their readers, such a selection as will be valuable to them in their business, and also | 
make the Journal a Repertory worthy of preservation, and valuable as a record of the { 
actual history of the Arts in successive years. 

Each nuQxber contains 72 pages octavo, published monthly, forming per annum two | 
volumes of 432 pages, numerously illustrated with fine wood cuts and engravings oa 
steel and copper. Subscription Price, $5 per annum. i 

In founding this Journal, the Franklin Institute was not governed by any desoe of 
pecuniary profit, but solely by the wish to give American Mechanics uscfu 1 mforroatioa 
as to the progress, both in this Country and in Europe, of the Arts and the fcfcienoes upon 
which they are founded. As the whole income derived from it is expended in its publica> I 
tion, its further improvement and illustration must necessarily depend on obtaining sxy 
increase of its subscription list. With a view to promote such improvement and increase 
its self-sustaining ability, the Committee on Publications has decided to make a very con- 
siderable reduction in the subscription price of the Journal, in such a manner as may ofier 
an inducement to present subscribers to lend their aid in obtaining for it an incrsased 
circulation. 

They therefore propose to forward, free of po$tage, two copies for one year to any 
preset subscriber who shall send the name of one new subscriber, and remit the sum of 
Eight Dollars. And, in like manner, to forward three copies to any subscriber whoshsll 
a»d the names of two new subscribers and Ten Dollars. A club of new subscnbers re* 
mitting to the Actuary, Eight Dollars, will be furnished with two cojuea for one year, and 
f Jr Ten DoUara thpee eopiea for one year. 
' Camnmnicatioas and remittancea to be made to 

WILLIAM HAMILTON, -Arfiwry, 

Franklin Institute, Philadelphia. 
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THE POLYTECHNIC COLLEGE 
OF THE STATE OF PENNSYLVANIA. 

Incorporated by the LegtslaturCy ^pril^ 1853. 

The College Edifice, Qomer of Market St* and West Penn Square, is eligibly situated, 
and adapted throughout to promote the comfort and improvement of the Student. The 
Lecture Rooms, Analytical Laboratory, Cabinets of Arts and of Mineralogy, Rooms for 
Designing, &c., will be conveniently arranged and furnished with every facility for infitruc- 
tlon in the following departments. 

Civil Engineering, Architecture and Drawing; .Mechanical Philosophy, and the Princi- 
ples of Machines; Metallurgy, and Agricultural, Analytical and Industrial Chemistry; 
Mining, Engineering, Mineralogy, and Geology. 

The College year is divided into two Sessions. Terms per Session $ 55*00. 

Students- may pursue one or more of the above branches, and after examination, will re- 
ceive Certificates of Capacity accordingly. The Degree of Bachelor of Industrial Arts 
will be conferred aflcr due examination, on full course students, at the public commence- 
ments, which are held at the close of the College year. 

The Trustees announce that the department of Chemistry will be organized for the re- 
ception of students, on 20th September inst., under the direction of Prof. Alfred L. Ken- 
nedy, M. D., 10 whom all letters and applications should be addressed. The other depart- 
ments will also be placed under competent Professors, as soon as arrangements now in 
progress shall be completed. 

MATTHEW NEWKIRK, Pres. Board of Trustees. 

JOHN McINTZRE, Secretary. 



LAWRENCE SCIENTIFIC SCHOOL. 

HARVARD UNIVERSITY, CAMBRIDGE, MASS. 

The next Term of this Institution will open on the first day of September, 1853, and 
continue twenty weeks. 

Instruction by Recitations, Lectures, and Practical Exercises, according to the nature 



■ 


of the study, will be given in — 






[ 


Astronomy, 


by Messrs 


. Bond. 




Botany, 


« Prof. 


Gray. 


[• 


Chemistry, Analytical and Practical, . 


u tt 


Horsfoid. 




Comparative Anatomy and Physiology, 


ti tt 


Wymau. 




Engineering, 


it tt 


Eustis. 




Mathematics, . 


tt ti 


Pierce. 




Mineralogy, 


It tt 


Cooke. 


i 


Physics. 


tt tt 


Levering. 


I 


Zoology and Geology, 


u tt 


Agassiz. 



For further information concerning the School, application may be made to Prof. E. N. 
HomsroBD, Dean of the Faculty. 

Cambridge, July 15, 1853. 
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NEW WORKS ON CIVIL ENGINEERING, 

By JOHN C. TBAUTWINB, Civil Eogiasec 
The Field Practice for Laying out Circular Curves for Bailroads. 
Thibs Eoitiov, Revised and Enlarged, in Pocket-book form — 

A JVew Method of Calculating the Cubic Contents ofExcavaUons and 
Embankments by the Aid of Diagrams. 

With 10 Copper Plates. — Secoitd Editioit, Revised. 

Price, one dollar each; postage on the Curves five cents; and on the Excavations and 
Embainkments, eight cents. 

Published by WILLIAM HAMILTON, 

Hall the Franklin Institute, Philadelphia. 

KRUPFS BEST CAST STEEL, 

Which obtained the Council Medal at ihe^ London Exhibition, m 1851. 

WARRANTED UNAPPROACHABLE AS TO QUALITY AND SIZE. 

Platers and other Cast-Steel Rollers, of any dimensions, not exceeding six feet long by 
eighteen inches diameter. 

Piston Rods and Shafts for Steam Engines, not exceeding 3000 pounds in weight. 
Railway and other Axles, Cranks, Springs, and Tyres. 
Cannon, Rifle and Gun Barrels. Mint and other Rolling Mills. 

—Particularly applicable for — 

Engravers' Transfer Rollers and Plates; Die-sinkers', Tool-makers', Reed and Laco 
Makers' use; Dredging Chains, &c. dec. 

Manuactored at Essen, ia Rhenish Prussia, by FRIED. KRUPP. 

Agents, THOS. PROSSER dc SON, 

38 Piatt street. New York. 



CHARLES H. HASWELL, 

Late Evigineer in Chief U. S. JV., Consulting and Superintending Engineer. 

Designs, Specifications, and Contracts for Steam Vessels, Steam Engines, Boilers, 
Milk, ^c, either for marine or land purposes, will be furnished upon application. 

Superintendence of the construction and repairs of steam ▼etsels and their dependencies 
and of steamers in operation. 

6r For Sale, Two Propeller and one side wheel Sea Steamer and two River Steam- 
boats. 

69 East 31st Street, New York* 
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On Railway Arle Lubrication. By Mr. W. Bridges Adams, of London.'*' 

In the economy of railway transit an idea has prevailed that increase of 
speed increases cost in a compound proportion, in many other things than 
the mere excess of fuel consumed in the locomotive. This is correct only 
in reference to imperfect appliances. If, for example, the rails deflect be- 
neath the rolling loads, the substructure will be displaced, and increased 
speed will greatly increase the displacement. If the wheel peripheries 
be out of order, the greater the speed the greater will be the destruction; 
and so also, if the rail surfaces or joints be out of order. And in pro- 
portion as the springs are inefficient, t. «., are non-elastic, or do not act 
through sufficient space to moderate the shocks, so will the destructive 
wear be increased by increased speed. But were all parts of the system — 
ballast, sleepers, rails, wheels, axles, journals, bearings, lubrication, and 
springs — rendered as perfect as is within the scope of mechanical art, 
there seems to be no reason why increased speed should involve any 
extra cost beyond the increased consumption of fuel, oil, and grease, pro- 
vided all parts of the system be proportioned to each other. 

In increasing speed with imperfect mechanical arrangements, one of 
the most prominent difficulties occurs in preventing axles and axle boxes 
from beating; the cause of the heating is in the imperfect lubrication. 
The word lubrication literally signifies slipperiness, but this does not ex- 
press the precise action. Oil, or grease, or soap, interposed between two 
metallic bodies moving one upon the other, is composed of a series of 
small globules, which keep the bodies separated, and serve as rollers. 

* Prom the London Artizan, July, 1863. 
Vol. XXVI.— Thiwj S*HiE8,r— No. 6.— Notembeb, 1868. 25 
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The surfaces of metallic bodies, however apparently smooth, are com- 
posed of salient and re-entrant angles of larger or smaller size, according 
as the metal is hard and polished, or soft and rough. Therefore the more 
imperfect the structure of an axle and bearing, the more viscid roust be 
the lubricating material to keep them from contact. If the cushion of 
lubricating material be insufficient in extent, contact ensues between the 
salient angles of the metal, and heating takes place to such an extent as 
to boil away the lubricating material and drive it off. 

In calculating the surface bearing of axles, there are two circumstances 
to consider : — First, actual weight to be borne; and, secondly, the amount 
of concussion adding to the eflfect of the weight, which latter will much 
depend on the efficiency of the springs to moderate the effect of the shock. 

Before the advent of railways, mail coaches and private carriages, with 
a maximum weight of three tons, were constructed with axles case-hard* 
ened, and with a bearing surface on each arm eqiiivalent to thirty square 
inches. This is equivalent to about 56 pounds per square inch on the 
bearing. 

Mr. Nicholas Wood, in his experiments on axle friction, found that, 
with the best oil and with favorable circumstances, a superincumbent 
weight of 90 lbs. per square inch gave the minimum of friction. 

Some of the earliest railway axle bearin;js were 4 inches in length by 
2^ in diameter, something under 14 inches of total bearing surface, fitted 
according to Mr. Wood's calculations, only for a wagon of two tons to- 
tal weight. It would seem as though these sizes had been calculated 
from the fixed shafting of factories, without any calculation of concussion. 
Probably this was the reason why viscid soap was substituted for fluid 
oil, increa&ing the toughness of the material used for lubrication to make 
up for the want of bearing surface. In railway practice it is found that 
the soap or grease which serves well in the winter is too fluid in the 
summer, a sure proof that the bearing surface is far too small for any lu- 
brication with oil, which ofiers the minimum amount of friction. A strong 
objection to soap lubrication is, that it requires considerable amount of 
friction in the winter time to make it fluid; and it is sometimes difficult 
to start a train into motion when the grease has been frozen. 

In the wheels of highway carriages the oil chambers are contained with* 
in the wheels, and revolve with them, which process involves the efficient 
lubrication of the axle. In the axle boxes of railway carriages the grease 
or oil does not revolve. In the highway wheels, the oil always has a 
tendency to rest in the well or magazine below the level of the axle. In 
the ordinary axle boxes of railway carriages the grease or oil is above the 
level of the axle, and, as the axle revolves, the oil or grease, or rather 
the grease (oil not being used, except in engines), passes through a hole 
or boles in the bearing brass, which lies on the upper half of the axle; 
and thus the process is like that of a handmill, the lubricating material is 
supplied on the upper surface of the axle, and pa^^s away at the lower 
like grist. To make the lubrication more certain, the holes are of large 
size; and this involves an evil by diminishing the bearing surface at the 
most important point. If these boles get stopped, the lubrication ceases 
and heating ensues; and there are no means to remedy the evil, save by 
lifting the bearing from tibe axle and inserting more grease. 
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Thus, in the ordinary railway grease box, there is not only a great waste 
of grease, but also a very imperfect mode of securing lubrication. The 
well made, case hardened axles of a common road carriage are capable 
of running 5000 miles over a bad road with once oiling with a small 
quantity of oil, while railway axles require greasing every 100 miles or 
less, with some few exceptions. 

Impressed with these imperfections, the writer some years back began 
to consider the best means of remedying them. It was evident that the 
only mode of applj^ing grease or oil to a large surface of the axle bearing 
was at the under side. In the common mode of an open bottom this was 
scarcely practicable; and the q^uestion was, could the bottom be effectu- 
ally closed without so confining the axle as to make partial heating 
dangerous. This was accomplished by applying a flexible connexion 
between the axle and the inner side of the axle box, and making the 
bottom of the box tight. In this mode, the grease filling the lower part 
of the box, th^ whole under surface of the axle was bathed in it, while 
all dirt and ^vit were excluded. Moreover, the grease being as it were 
irl a well below the axle, any accidental extraneous matters could sink 
to the bottom, and not be brought in contact with the wearing surface. 
And, supposing the upper holes to be entirely stopped, lubrication would 
go on notwithstanding. It must be evident that feeding from above in 
all cases involves the chance of dirt getting to the axle, which feedii^g 
from below obviates. 

To provide against accidental injury to the axle bearings, the writer 
provided also for a mode of shrinking on a false bearing upon the axle 
arm; so that, in case of cutting, it might be removed and replaced. The 
following is a description of the axle box invented and patented by the 
writer^ io May, 1847, Which is shown in the accompanying drawings;^. 

Figr 1. Fig, 3» 





Fig. 1 is a longitudinal section, and fig. 2 a transverse section^ of the 
axle boxes employed on the North Kent line. The top of the box is 
circular, for a peculiar arrangement of springs; the box is cast open- 
fronted, with a movable front, a, to attach by screws, a grrease-tight joint 
being maintained by an elastic substance between. In this mode the in* 
teriorof the box can be inspected, and anew brass applied, without lift* 
log the carriage. The back of the box roiind the axle is cast with a 
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round edged projecting lip, b b. A plate of metal, c c, with a centre hole 
fitting the axle, is secured by bolts to the back of the box, with a piece 
of leather, d d, the orifice of which is enlarged into a partial pipe 
form round the axle, to give increased bearing surface. This leather 
presses equally on the axle and on the lip of the box, and thus a ti^ht 
joint is maintained, which preserves the grease without overflowing 
above the level of the bottom of the axle. The bolt holes in the metal 
plate are oblong vertically, so that when the upper bearing brass wears 
and causes a corresponding wear in the plate and leather, and a conse« 
quent leak below, the two latter may be drawn upward to fit the lower 
part of the axle. At the top of the box there is a screw tap, e, for feed- 
ing, with holes through it, to admit the ingress and egress of air. This 
tap serves to feed an upper chamber, f, with holes to the axle as usual, 
and also to feed the lower chamber, g, which, in addition, catches the 
grease that falls through from the upper chamber by the working of the 
axle. A piece of hard wood, h, is applied between the end of the axle 
and the front of the box, to prevent wear of the shoulder-collar of the 
bearing brass. Two rollers of light wood, 1 1, float on the oil or grease 
in contact with the lower side of the axle, and thus carry up the lubrica- 
ting material, if it happens to be below the level of the axle. 



Fig. 3. 



Fig. 4. 




Figs. 3 and 4 are a longitudinal section and back view of an axle and 
axle box, also for an upper and lower feed. To retain the grease or oil, 
a conical metal spring, c c, is inserted in a , corresponding circular groove 
at the back of the box; by its elastic expansion it presses against a strip 
of leather lining the groove, and thus forms a tight joint. The small end 
of the conical spring clips a leather pipe-collar, d d, fitted on the axle, 
which collar may either revolve with )he axle in the small end of the 
spring, or it may be fixed to the spring, and the axle revolve within the 
leather collar; as the spring expands against the groove in the box, it has 
no tendency to press the axle or leather too tightly, so as to cause friction. 
The conical spring is prevented from turning by a stud; the edges of the 
spring overiap each other, to keep out dirt; and the hollow space be- 
tween the spring and the axle may be filled with sponge or cotton waste. 

Figs. 5 and 6 show a longitudinal section and back view of an axle 
box on a similar arrangement, in which a conical pipe of blocked leather, 
c c, is secured to the box lip by an elastic ring, d d, similar to a key 
ring, and elipped to the axle by a second ring, e e. Both the spring cone 
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and the leather cooe will, by their free actioD, aecotnmockite any irrega* 
lar movement of the box, and prevent loose wear between both the metal 
plate and leather. In all cases where any material comes in contact with 
the revolving axle, it is essential that the surface be properly smoothed, 
that the pressure be as light as may be convenient, and the lubrication 
certain. 



Fig. 6. 



Fig.S» 





Fig 5, in addition to the axle box arrangement, shows a mode of ap« 
plying movable journals to axle arms, ehher new or old. Thus, the jour- 
nal, A A, may be forged down to a taper, with the object of extending the 
distance of tjfie bearing from the wheel, or of increasing the diameter of 
the axle bearing. Tl^ movable bearing, b b, may be of wrought iron, 
or cast iron well got up and case*hardened; and manufacturers might be 
enabled to supply a superior class of axle box and bearing cheaply. 
Railway compaaies might thus be enabled, at comparatively little cost, 
to replace their axles, when rendered unsafe by long vibration in running. 
The hollow axle, shown at figs. 7 and 8, would be well adapted to this 
arrangement. 

rig. 7. Fig. 8. 





Great numbers of these boxes^ with leather collars, have been applied, 
and have been found to answer the desired purpose. 

It should be remarked, that it is desirable, in all cases, to get the axle 
bearings as long as is convenient, even when not required for bearing 
surface, for the following reasons: — ^The points of the springs which sup- 
port the frames are at a considerable elevation above the axle bearing, 
and act with mischievous leverage to tilt the axle boxes laterally to the 
carriage, when the wheel flanches strike the rail. It is evident that, un- 
less there be some proportion in the length of bearing to the height of 

S5* 
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the ppringy there will be a great strain upon the guards of the axle boxes 
to keep them steady. 

The axle box described above is the- first application of the principle 
of retaining the grease or oil, by closing in the back of the box. 

Since the above described, similar contrivances have been brought out 
by various other parties, for the purpose of retaining the grease in the 
axle boxes; but it appears that the original application of the principle 
was that of the writer, in May, 1847; and there does not appear to be 
any material variation in any of the subsequent plans. 

As to the practical mechanism for keeping out dirt and preserving the 
bath of grease, it must vary with circumstances. Many axle boxes are 
so close to the wheel bosses, that the leather pipe collar is the only prac- 
ticable arrangement; and, having come into general use, it is difficult to 
vary, but the writer prefers the >elastic metal collars, c c, shown in figs. 
3 and 7, pressing upon leather pipe colUrs, d d. 

The object sought is to form a tight joint between the box and the axle, 
which are both exposed to rough jolts and a tilting movement of the box 
on the axle; therefore the medium to form the joint should be flexiUe, 
and not liable to be put out of order. 

The mode of lubrication from above the bearing has one objection, b 
the liability to accident by dirt getting on the arm, and from the holes 
wasting a most important part of the bearing surface; but the writer thinks 
it preferable to retain it, keeping; the holes small, but merely as a security 
ia case of any accident happening to the lower reservoir. 

Two forms of journal are shown in the diagrams; one the double cone, 
figs. 6 and 7« the other the ordinary cylindrical journal with collars, fi^ 
1 and 3. There is an advantage in the double cone with the small dia< 
meter in the centre of the bearing, that it has a tendency to cause the 
lubricating fluid to press outwards from the centre while in rapid motion. 
The cylindrical bearing between collars has also this disadvantage, that 
the box is not kept in its position by gravity, but by a very small collar 
surface, which, being vertical, does not retain the lubricating fluid so 
easily as the horizontal surface; and, moreover, by its larger diameter, 
has a tendency to throw it off by centrifugal action. Where the boxes 
fit tightly to the guards, the collar bearings are frequently subject to rapid 
wear, and lateral thrust is more destructive than the downward pressure 
of the load. The small rounded corners next the collars, intended to 
prevent the '^nicking" or breaking of the axle, are of little service to 
give the box a centripetal tendency. The cylindrical bearing has the 
advantage, that the bearing surface is not lessened by end play, and with 
the axle M'orking in a bath of lubricating material, the collars will at all 
times be safe enough. In either case, of the cone or the cylinder, it is 
dear that the lubricating bath below will be the safest precaution against 
heating. As regards the strength of the axle, the cone journal has the 
advantage, by its gradual tapering form, supposing an equal amount of 
metal in both cases« The fitting of the wearing brass to the journal is a 
matter of greater nicety with the cone than with the cylinder; with cylin- 
drical journals the usual practice is to make the bearing brass of con- 
siderably larger radius than the journal, so that it bears on a very small 
surfacei which wears to a polish| and gradually extends to the half dia- 
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DMfter. In point of fact, railway bearings are made to grind themselves 
to a true fit to work, instead of being accurately ground and fitted before- 
hand, as in the case wi b nicer machinery. 

The Chairman inquired what comparative results were obtained as to 
consumption of grease in the axle boxes Iried on the North Kent line. 

Mr. W. B. Adams said he understood that the axle boxes worked very 
satisfactorily, and with a reduced consumption of grease; but he was not 
able to give the results of the economy, as an exact comparison had not 
been made. 

The Chairman observed that there appeared some difficulty in the coni- 
cal spring proposed, for the purpose of making a close joint between the 
box and axle, and inquired whether it had been found to have sufficient 
elasticity to work well. 

Mr. W. B. Adams said that the only plan which had been practically 
tried was the leather collar first described; he had not yet applied the conical 
spring, because there was not, in mnny cases, space enough to get it in 
between the axle box and the nave of the wheel, and therefore the leather 
collar only had been used, which had the advantage of taking up less 
space; but he thought the conical spring was preferable, and would make 
the most perfect joint, and there would be no difficulty in adopting it in 
modern carriages, as the projection of the axle from the wheel is now 
commonly extended to increase the width of the bearing. 

The Chairman inquired how the grit was found to be ke{)t out in Mr. 
Allan's sponge axle box, that was described at the last meeting. 

Mr. Allan said that his axle box was designed for using oil, instead of 
grease; and the only way dust and grit was kept out was the proximity 
of the nave of the wheel to the face of the axle box, but it was found 
that the sponge prevented the grit from penetrating more than a short 
distance, about an inch or ati inch and a half along the journal, as shown 
by the sponges, when taken out. 

Mr. E. A. Cowper remarked, that it was an important desideratum to 
get a grease-tight joint at the back of the axle box, that would effectually 
keep out the grit, and not be interfered with by wear and motion of the 
box; and he thought that such a joint had yet to be accomplished. In 
the American axle box, described at a recent meeting, the leather flanch 
worked in a groove on the axle; it appeared a simple means for attain- 
ing this object, but some elastic provision for following up the wear was 
also wanted; this was proposed to be effected by the conical spring, 
though that plan might admit of further improvements, as there was gen- 
erally very little room between the wheel and the axle box. 

Mr. W. B. Adams thought that some good plan was certainly much 
wanted, for efficiently closmg the back of the axle box, and there was 
not such a one in use at present; he thought the three or four inches space 
now usually left between the nave and axle box would be sufficient for 
the introduction of the proposed conical spring. 

The Chairman observed that it was a very important point to get the 
grit thoroughly shut out, and a good combination might perhaps be made 
of some of the plans that had been proposed for the purpose; any expe- 
riments on lubrication were interfered with in the results by the entrance 
o/grit. 
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Mr. W. B. Adams remarked the difficulty of making exactly parallel 
experiments on the lubrication of railway axles, from the number of dis- 
turbing circumstances, in the variation of weight and uniformity of bear- 
ing on the journals, and in the attention to the lubrication, and the 
difficulty of getting the exact mileage. 

Mr. Lea suggested the experiments to be made at the same time on 
opposite sides of the same carriage, so as to have them under similar cir- 
cumstances. 

'i'he Chairman said he hoped Mr. Adams would pursue the subject, 
and give them further results; and he proposed a vote of thanks to him 
for his paper, which was passed. 



^imerican Legislation for Railways,* 

The following appears in an AiBerican papen — 

^^Hartford^ June 9. — The committee on railroads have reported to the 
Legislature of Connecticut a bill which provides that all trains shall come 
to a full stop at all drawbridges, and wherever the track crosses that of 
other roads. It attaches heavy penalties for every instance of these regu- 
lations being disregarded. The engineers are to be fined and imprison- 
ed, and the President or Directors being parties thereto shall be fined 
$1000. It also requires men to be stationed at all the switches under 
similar penalties, and where the speed is over 30 miles per hour a brakes- 
man is required for every car, under a penalty of $1000. Engineers 
neglecting to stop the train when persons are seen upon the track are to 
be deemed guilty of manslaughter, if such persons are killed. The Presi- 
dents of all roads within the State must reside within its boundaries, and 
the officers of roads out of the State are not to be allowed to hold any 
offices upon roads in the State, under a penalty of $1000 per day.'* 

In the state of Illinois a fine of $5000 or J&IOOO is imposed for every 
death caused by a railway. 

Such regulations may do for America, but would by no means suit 
England. We do not say this with respect to the fines and imprisonments 
on the engine driver in case of accidents through disobedience of orders 
or carelessness, nor to the fining of Directors when parties thereto, nor to 
fining officers for holding situations on more lines than one; but to make 
trains come to rest at all crossings of other roads and when persons are 
seen on the line, wotdd in England be preposterous. They would hardly 
ever get to the end of the journey on some railways in the north: and as 
to express trains, it would put an extinguisher on them at once. Again, 
to stick a man at every switch all day long is nonsense. The fellow would 
fall asleep if he had not something else to do. A brakesman to every 
carriage when the speed exceeds 30 miles an hour shows two things, the 
little knowledge the framers of the bill must have of railways, and the 
comparatively slow speed at which the American trains travef. If they 
were to go like some of our express trains at 60 miles an hour, we pre- 
sume they would have two or three brakesmen at every carriage, and 
possibly one for every wheel. 

*Froin Herapath*! Jouraali No. 734. 
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For the Journal of the Franklin Institute. 

Experimenis on Screw Propellers in H. B. M. Steamer Minx. By B. F. 
IsuERwooDy Chief Eng., U. S. N. 

(Continued from page 226.) 
Screws of Expanding Pitch Fore and Afly hut of Uniform Pitch Radially. 

Two screws were experimented with, having their pitches expanding 
from fore to aft, but uniform radially. They were two-bladed screws of 
4 feet 6 inches diameter, and 12 inches length. Their mean pitches were 
designed to be respectively b feet, and 5 feet 6 inches. With the screw 
having the mean pitch of 5 feet 6 inches two experiments were made, 
which were so greatly inconsistent with the general results that I reject 
them. 

With the screw of 6 f(fet mean pitch, which I shall call screw d, three 
trials were made, giving results closely agreeing with each other and 
consistent with the general results; I therefore accept them. The initial 
pitch of this screw was 4 feet 10 inches; the final pitch, 5 feet 2 inches; 
the rate of expansion being 7 per centum of the initial pitch. The mean 
pitch being 5 feet, this screw was in all respects the same as screw c, of 
the series of uniform pitch. 

The slip of screw c was 31*6 per centum; that of screw d (calculated 
for the mean pitch of 5 feet, same as for screw c,) was 26*2 per centum, 
diowing a reduction in the slip of 5-4 per centum absolutely, or 

/31-6 — 26-2 X 100 \,^, ^ w 1 u *L i 

( ^-^ = 1 17-1 per centum relatively, by the employ- 
ment of the expanding pitch. With screw c, a speed of 8-576 geogra- 
phical miles per hour was obtained with 205*56 horses power. With 
screw D, a speed of 8*615 geographical miles per hour was obtained with 
193*34 horses power. The relative economical ei&ciencies of the two 
screws will therefore be as follows : 

Relative 
Powers. Speeds. Effects. economical 

efficiencies. 

1*0000 
Screw c. 205-56 or 1-0000— 8-676 or 1-0000 and 1-0000»=10000 and T:AAnQ-l'<>0<^- 

1*0136 
Screw D. 193-84 or 0-9405—8-615 or 10045 and 1-0045' -1-0 136 and -—-{.1.0777. 

0*9405 

Whence appears, that in the cases of the two screws, having equal 
diameters, number of blades, and surfaces, the uniform pitch of one and 
the mean of the expanding pitch of the other being the same, the power 
was 1'0777 times better applied by the screw with the expanding pitch 
than by the screw with the uniform pitch. With the screw of expand- 
ing pitch a reduced slip of 5*40 per centnm, (calculated for the mean 
pitch,) gave an increased efficiency of 7*77 per centum, and as the screw 
surface was equal in the two cases, the superiority must have arisen from 
the diflerence in the slip. 

To further illustrate the effect of the expanding pitch, screw d was re- 
versed on its shaft, and a trial made. By this reversal, the screw was 
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changed end for end, the greater pitch becoming the initial one, and the 

lesser pitch the final one. ^ The slip, calculated for the same mean pitch 

(6 feet) as before, was now 39-9 per centum, or (39-9 — 26-2 «) 13-7 

u w 1 .u u r I 39-9— 26-2X100 

per centum absolutely more than before, or ( — 



= ) 52-7 



26-2 

per centum relatively more than before. In this condition of things, a 
speed of 6*628 geographical miles per hour was obtained with 148-94 
horses power. With screw d, or this screw in its normal position, a speed 
of 8'615 geographical miles per hour was obtained with 193*34 horses 
power. The relative economical efficiency of the screw in the two post-* 
tions will therefore be as follows : 



Powen. 



Normal Pofition, 
8pe«ls« 



EfliMtib 



eeooonietl 
efficieodcb 



Screw D. 193-34 or 1-2981— 8-615 or 1-8004 and 1-3004'— 3*1990 and 

Reversed Poeition. 
Screw D. 148-94 or l'0000-^6-635 or lOOOO and 10000«- 1-0000 and 



8-I990 



1-2981 



— 1-6944)L 



1-0000 

i-oooo' 



a-0000. 



Whence appears that the power was 69*4 per centum better applied 
by the screw in its normal than in its reversed position. 

The following table exhibits in detail, the data and results of the screw 
0, with expanding pitch fore and aft, but uniform pitch radially : 



VesaerB draft of 
wftter in ft. and in. 



tSCkUW'. 



Vemels draft 
of water in 
ft. i^nd inoliag. 



8^ 

3J 



I 

h 
It 

n 



si 



Slips of the 
serewa in per 
esnta.oflta 



U 
!5 

Hi 

m 



i%i 



I 
'I 

U 



"a 






f" 



4 5 



6 1 • 




Screw D. 



22-1 
34-6 



24-7 
27-1 



271 
29-4 



24-0 26*6 28'» 10-71 



9-52 
12-19 



64-20 
63-&3 
SBrea 



8-0« 

9-137 
8-610 



i 4 6)^5 llX[i> ^%* 64 10 5 015 2 2 7 '2 12 230-0 23-7 20-2 28*6 10-8 &9-15 193-3418-618 

Screw D, reversed. 



L 61^5 



5 103^5 2U1 C6 5 I 4 10 2 7-2 12 228-4 41- 



1*8J39-9J37-^ 



8*81 »86fl4»M (Has 



•Jal7 8tl>,1847. t July lat, 1S4S. ^ July 12th, 1818. j Means. | August 17 th» 1847. 

Screws of Expanding Pitch Rudially, but of Uniform Pitch Fore and 
Afi, — Three screws were tried, having their pitches uniibrmfore and aft, 
but expanding radially; that is, from the hub to the periphery. These 
screws were 4 feet 6 inches diameter, two-bladed, aiui 12 inches U»o^| 
being similar screws in all other resp^'cts than pitch to those previously 
discussed. One of these screws having a pitch of 4 feet at the hub, and 
5 feet at the periphery, was tried twice; once August 11th, umX again 
September iStb, 1847, bat the results are so incoiisisteot that I reject 
them. The remaining two screws I shall call respectively e and f. 
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Vfixh screw £ two trials were made, and as the resulls closely agree, 
and are consistent with the general rrsulis, I accept them. This screw 
had' a pilch of 4 feet 10 inches at the hub, and 5 feel 4 inches at the 
periphery, the rate of expansion being 10-3 per centum of the piich at 
the hull. As the exact contiguraiion of the screw is noi given, the mean 
pitch cannot be exactly determined, bui it is approximately 5-10 feet in 
function of surface, and of the square of the circumferential Telocity of 
the surface: this determination I believe to be more than sufficiently ac- 
curate for practical results. It will be observed that screw e almost ex* 
actly corresponds to screw c, of the screws with uniform pitches, having 
the same diameter, number of blades, length and surface, and differing 
but slightly in its mean pitch, which is 5*10 feet, from the uniform pitch 
of screw c, which is 5 feel. The two screws may, therefore, be con- 
sidered idenlical. With screw c, the slip was 31 •& per centum; with 
screw F, the slip was also 31.6 per centum, exactly the same, and show- 
ing that a screw with the pitch expanding radially from hub to periphery, 
produces the same result as a true screw, or screw of uniform pitch, 
when the diameter, number of blades, surface and mean pitch were the 
same with the one, as the diameter, number of blades, surface and uoi' 
form pitch whh the other. 

With screw f, three trials were made, and as the results closely agree 
with each other, and are consistent with the general results, 1 accept- 
tfaem. This screw had a pitch at the hub of 4 feet 3 inches, and at 
the periphery, of 6 feet 3 inches, being a rate of expansion of 47 per cent« 
over the pitch at the hub. The mean pitch, as approximately but closely 
determined, is 5*80 feet. It will be observed that this screw, f, almost 
exactly corresponds to screw a of the series with uniform pitch, having 
the same diameter, number of blades, length and surface, and differing 
bat very slightly in its mean pitch, which is 5*80 feet, from the uniform 
pitch of A, which is 5*83 feet. The two screws may, therefore, be con- 
sidered as identical. With screw a, the slip was 37*3 per centum; with 
screw F, the slip was 36*9 per centum, difiering but four-tenths of one 
per centum. The result in this case verifies the proposition in the pre- 
ceding paragraph, that equal results are produced by screws of equal 
diameter, number of blades, length and surface, and difiering but in the 
nature of the pitch, which in the one is uniform, and in the other ex- 
panding radially, but having the mean pitch of the latter equal to the 
uniform pitch of the former. 

In proceeding to ascertain the relative economical efficiency of screws 
E and F, comparatively to screws c and a, by taking the horses power de- 
veloped by the engines in the several cases, for the measure of the power 
exerted, and the cubes of the vessel's speed for the measure of the' 
effects produced, it is necessary to make a correction of what is given as 
the indicated gross |)ressure in the cylinders in the case of screw £, which 
pressure is obviously greatly incorrect. In the two trials with that screw, 
this pressure is respectively 9-42 and 9*41 pounds per square inch, mean 
9*415 pounds, for 53*40 and 56*71 double strokes of engines' pistons, 
mean 56-06 double strokes; while for screw c, the average gross pres- 
sure in the cylinders is 10*7 pounds per square inch, with 63*48 double 
strokes of pistons. These latter numbers being consistent with the gene- 
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ral results throughout the experiments, are taken to be correct, and us 
with the same screw propelling the same vessel under the same conditions, 
the piston pressures will be in the proportion of the squares of the num- 
ber of double strokes of piston made m equal times; the piston pressure 
in the case of screw b, will be (63-48' : 10-7.: : 56-06» : 8-051) 8051 
pounds per square inch, which increased in the ratio of 5*1 to 5*0 for the 
different pitches becomes 8'212 pounds; this number is, therefore, sub- 
stituted for the pressure, 9*415 pounds, and the horses power calculated 
from it. With this correction the relative economical efficiency of the 
screws will compare as follows : 



Powen. 



Speedf. 



Effects. 



Screw s. 136'84 or 1*0000— 7-576 or 1-0000 and l-OOOO*- 1-0000 and 
^ c. 205-56 or 1-5023— 8*676 or 1-1321 and 1* 1321'— 1*4510 and 
'< ». 176-66 or 1-0000—8-018 or 1-0000 and 1-00003— 1*0000 and 



RelaUve 
economical 
efficiencies. 
1-0000 



1-0000 
1*4610 
1*5022 
1*0000 



— 1-0000. 



.0-9659. 



— 1-0000. 



« A. 197*42 or 1*1176—8-826 or 1-0388 and 1*0383*-M194 and 



-1-0016. 



It will be observed that the relative economical efficiencies of the screws 
F and A, appear, as they should do, sensibly equal; while there is a slight 
discrepancy in what should be the equal economical efficiency of screws 
E and c; but in the case of screw e, there remains some doubt as to the 
piston pressure which is obtained by induction from the piston pressure 
of screw c; the discrepancy, however, is but little. The equal results 
thus obtained verify the equality previously inferred from the equal slips 
of the screws. 

The following table exhibits in detail the data and results of the screws 
of expanding pitch radially, but of uniform pitch fore and aft: 



Teraeri draft of 
water in ft. and in. 



bCUJiiH. 



PiiehMin 
feet and ins. 



I 



ll 



4 



II 



11 



Slips of tiie 

screw in per 

oenU. ofits 

speed. 



2t 

H 

•a. 



I 



l£NUlNi£& 



hi 



U 



III 




4 6U 

4 eg 



tl^ 



i 6 
1 6 



4 105 n 
4 105 1> 



5 4 

6 4 



218-6 
220-8 



a6-9j 

28'C 



80*7 
32-4 



36*4 



68-40 
66-71 



7*442' 

7-708. 



* fl^ 



ih 



ft 10?^ 



6 2^14 0(4 10|6 ly^ 6 4 



f- 95^ 



7-8 



12 



220-2 



27-8 SI-* 



340 8-212 



40-4i 10-34 



180-84 7-6i6' 



_ 11 
6 10J^ 
5 11 



4 64 



216-8 
2-20-4 
224-0 



12-4 
14*8 
14-0 



88^ 
37-6 
37-3 



42-1 



10-18 



*itO 10-09 



6415 
60«) 
'60-01 



71«7; 
8-014, 



4 g<l6 10?/|6 ^i 6i4 



9^0 8 2 7-5 12 222-8 13-9 80^^ 41-6| 10-6 | 66-69 17fr06 8^18 , 

11,1 
18» 



•Screw.. {I^^lh^^"^' 



rSqptembor 4th, 1847. 
t Screw f.^ " 18th, " 

lo 



(Ootobor 14Ui, 



Screw of Expanding Pitch both Fore and^fl and Radially. — With a 
view to complete the series of experiments, a screw was tried having an 
uniform pitch at the hub of 4 feet 3 inches, expanding radially to the 
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periphery. The pitch also (except immediately at the hub,) expanded 
from fore to afi, the initial pitch at the periphery being 5 feet 6 inches, 
expanding to a final pitch of 7 feet, making the mean pitch at the peri- 
phery 6 feet 3 inches, and the ratio of expansion 21*4 per centum of the 
initial pitch. The rate of expansion from hub to penphery, calculated 
for the above mean pitch, "was 47 per centum of the pitch at the hub. 
The mean pitch of the entire screw blade in function of surface, and of 
the square of the circumferential velocity of the surface, was 5*80 feet. 
This screw, which I shall call g, was 4 feet 6 inches in diameter, two- 
bladed, and 12 inches long; it was equal to screw f in all respects, ex- 
cept in the fore and aft expansion of the pitch; but the mean pitches of 
both screws were the same, viz: 5*80 feet. 

With screw 6 two trials were made, the results of which are consistent 
with each other, and with the general results. The mean slip 'as given 
by these trials was 33*4 per centum; the mean slip of screw f was 36*9 
per centum, or the slip of screw 6 was 3*5 per centum absolutely, or 
/36*9 — 33*4X100 \ ^ .^ , i ♦• , i rp.- jo- 

V ^r^Q "" / P®*" centum relatively less. This differ- 

ence in the slip is to be attributed to the expanding pitch fore and aft, 
and corroborates the comparative results from screw c of uniform pitch, 
. and screw d of expanding pitch fore and aft. The relative economical 
efficiencies of screws f and a will appear from the following : 

Relative 
Powers. Speeds. Eflkcti. economical 

efficiencies. 

1*000(} 
Screw r. 176-65 or 1*0000—8*018 or 1-0000 and 1 -00003^1 -0000 and _-^.lK)000. 

Screw e. 181'39 or l'0368--^-30d or 1-0231 and 1-0881*— 1-0706 and |^^|^— 1-0487. 

1-0268 

Whence appeal that with a screw ef expanding pitch, a decrease of 
slip of 3*5 per centum (calculated for the mean pitch,) gives an increased 
efficiency of 4*3 per centum. Allowing for unavoidable slight errors of 
data, the increased efficiency was probably in the direct ratio of the de- 
creased slip. 

The foilowiQg table exhibits in detail the data and results of the screw 
with expanding pitch both fore and aft and radially : 




6 l;fl4 8 5 67 06 9^ 2 6-96 9 215-4 9-1 29-8 44-8 83-4 1118163 86 181-39 8'203 
•Screi 4. {SSjj]llotM8*a*' ^^^^ of IbrwWfd and aft, 6 feet 2^ inohM. 

llie following^able contains a general summary of the data and re- 
Vol. XXVI.— Thi^d Serim.— No. 5.— Notbkb»b, 1803. 26 
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aolts of the experiments. With screws of expandiag pitches, only the 
mean pitch and slip corresponding to it are given. The quantities mark* 
ed with a star {*) are doabtful. I am decidedly of the opinion that with 
screws of greater pitch and length than those experimented with, the gain 
obtained by the use of the expanding pitch fore and aft, would be mach 
greater than is shown in the table. 

General Summary of the Experiments, 



YmmI's draft of 
water in it. and in. 



SCKislW. 



1 

I 
s 

u 






III 



n 

n 
U 



^9. 



KMilSha. 






III 
Iff 









Mi 



m 



Screw of UnUbrm Pitch. 




5 10 

6 10 
6 10 
6 6 
5 



7-10 

4*93 
7-10 

7-20 



230-9 
283-3 
287-8 
240-6 
354-0 



87-3 11-8 



80-6 
41-7 
84-8 



10-4 
0-91 



81-61 10-7 



67-73 
68-82 
69-46 



11-44 6014 



68-48 



197-42 
188-66 
178*30 
207-48 
206-66 



Serewa of Expanding Pitoh Fore and Aft, Imt of Uniform Pitoh BadiaUj. 



|!|jS^tl^?^l:i 



6 
6 



7-ao 

7-20 



236-6 26^2 10-8 
228-4 80-9 8-81 



60-15 
66-86 



103-S4 
148-94 



Screws of Ifixpanding Pitch Badiallj, bnt of Uniform Pitch Fore and Aft. 



1. 2 4 6U6 10U5 2U 4-6 6 IV^ 
F. 3 5 2jj6 10^5 J9J 4-6 6 9^ 

»|4 4% 



7-30 
7-60 



220-2 1 31-6 8-212 66-06 
222-3 36^10-6 66-69 



186-84* 
17G-66 



8-825 
8-110 
T-972 
8-514 
8-676 



8615 
6^625 



7-675 
8-018 



1-0008 

0-9»ftl 
0-9722 
1-0182 
1-0488 



1-iaoe ^ 



1-0868* 
009SS 



Scrawl of Expanding Pitch hoth Fore and Aft and Radiallj. 



5 9^ 2 6-96 9 215-4 88-4 U-13 63-85 181-39 8-208 1-OilO 



Creneral Ctmclusiom. — From the foregoing experiments, the following 
are the general conclusions arrived at :—- 

1st, That with screws the same in all respects, except amount of pitch, 
the slip is in the ample ratio of the pitch, the greater pitch giving the 
greater slip; also, that the economical efficiency of the screw is in the 
simple inverse ratio of its pitch, the lesser pitch giving the greater effi- 
ciency. 

2d, That the reduction of the surface of the same screw by cuttbg off 
portions by a plane passing through it perpendicular to the axis, is attend* 
ed (within the limits experimented on) by an increase of slip, and by a 
decrease of economical efficiency. 

3d, That with screws the same in all respects, except kind of pitchy 
the one having an uniform pitch throughout, the other having a pitch nni- 
form radially, but expanding fore and aft, the mean pitch, however, being 
the same as that of the screw of uniform, the screw of expanding pitch 
has the less slip, and its economical efficiency is greater in proportion to 
the lessened slip. 

4th, That with screws the same in all respects^ except kind of pitch, 
the one having an uniform pitch throughout, the other having a pitch ani- 
form fore and aft, but expanding radially from Ivub to periphery, the mean 
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•pitch, howeyer, being the same as that of the acrew of uniform pitch, the 
slip is the same, and the economical efficiency is the same in both cases. 
Consequently, there is neither advantage nor disadvantage in using a 
screw with a pitch expanding radially from the hub to the periphery. 

5th, That sJip is a measure of the loss of power for producing useful 
effect; that it causes a loss of the total power developed by the engines 
equal to its per centage. 



LocontoHve Expenses an the Eastern Counties Bmlvjay.* 

The number of miles run by the trains on this line, during the last 
half-year, was 1,625,274; the cost of working, £67,309; and the miles 
of railway worked, 434J. And in the corresponding period of 1850, 
1,185,628 miles were run; the cost of working, £85,070; and the length 
of railway worked, 327f miles. Showing an increase, in the length of rail- 
way worked, of 106^ miles; in the number of miles run, of 439,646 miles; 
and a decrease in the working expenses, of £17,761. The average cost 
of working, in the half-year ending the 4th of July, 1850, was 17'22rf. 
per mile per train, including 13*89rf. for locomotive power; and in the 
half-year ending the 4th of July last, the cost of working was 9'94rf. per 
mile per train, including 7'8o{f. for locomotive power. Comparing the 
cost of working per mile per train in 1850, with that of 1853, a saving 
of JC49,306 is ^own on the half-year ending the 4th of July last. The 
increase in the number of miles run by the trains over that of the half- 
year ending the 4th of July, 1852, was 152,164 miles, attended by an 
. actual decrease of expenditure of JE894. 



Simple Meam of Preventing the Formation of Incrustations m Boilers. 

By R. Fresenius.! 

It has been found, since 1851, that no incrustation was formed in the 
boiler of a steam engine at Ems, whilst the water with which the boiler 
was supplied contained 21-899 grs. in the pound of solid matters. These 
were — 



Carbonate of locla, 


grs. 
. ll'SMSS 


Sulphate of soda, 


0*10790 


C hloride of sodium. 


7»27020 


Sulphate of potash, 


0-43663 


Carbonate of lime, 


. 1-24370 


Carbonate of baryta, 


1*06890 


Carbonate of iron, 


0H)1728 


Carbonate of manganeee, 


0-00868 


Carbonate of baryta and strontian, 


0*00215 


Phosphate of alumina, 


0-01090 


SUica, 


0-37889 



21-89951 

From this Fresenius concludes that it is not carbonate of lime, but only 

* From the London PractiGal Mechank'e Journal, Saptamber, 1853. 
t From the London Chemical Gazette, No. 261. 
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sulphate of lime which causes the formation of crust, and that in the pre- 
sent case this is presented by the quantity of soda contained in the water. 
This has given occasion to investigations, in which soda was added to 
water containing sulphate of lime, which hitherto had always deposited 
incrustations. In these cases the action was always found successful, so 
that Fresenius regards the addition of soda as the simplest means for the 
prevention of incrustation. 

The author gives the following rule to prevent the addition of soda in 
excess: — 100 parts of anhydrous sulphate of lime are decomposed b^ 78 
parts of pure calcined soda. The discoveiy of the correct quantity is so 
simple and easy, that this circumstance does not present the least di£5- 
culty. Care must be taken that there be always a slight excess of soda 
present, and the water in the boiler must therefore be tested from time to 
time. This is better and more accurately effected than with test-paper, 
by dividing a sample (filtered if necessary) of the water of the boiler into 
two parts, and adding to one part solution of soda, to the other lime water. 
If the former remains clear whilst the other is rendered slightly turbid, 
the proportion is correct. If the reverse is the case, soda must be added, 
whilst its quantity can be diminished if the turbidity with lime water be 
very great. — Joum./ur Prakt. Chem.^ Iviii. p. 65. 



On the .Analysis of the Gases /ram the Furnaces of Locomotives. By M. 

Sauvage, Ingemeur-erhChifdes Mines,* 

[Extract from a Necrological Notice of M. Ebelmen.] 

[We are indebted to the courtesy of a correspondent for the following 
paper, which will be of great interest to our readers after the report of Mr. 
D. K. Clark's paper ^'On the Principles of Locomotive Boilers," and the 
discussion thereon at the Institution of Civil Engineers, which has ap- 
peared in our pages. M. Ebelmen was, perhaps, of all others, the man 
best qualified to conduct the investigation, having for years dedicated 
himself to the analysis of the products of combustion in different furnaces. 
Our correspondent remarks that ^'the scientific deductions from experi- 
ment prove that Mr. Stephenson and those who supported his optnian 
were nght, and that Mr. McConnell has applied his ingenuity in the Ufrong 
direction. It is clear that, properly constructed, express engines require 
no additional contrivance for consuming carbonic oxide, for there is none 
generated in the fire boxes of such engines." — Ed.] 

Ebelmen, with myself as coadjutor, undertook a series of experiments, 
4he object of which was the analysis of the gases issuing from the furnace of 
the locomotive engine. The results obtained from a considerable number 
of analyses prove the possibilitjr of establishing a definite theory of this 
important class of furnaces, which have hitherto been constructed upon 
notions often contradictory. We have quite clearly proved that these 
furnaces are much more perfect than they are generally believed to be, 
and that the combustion is much more complete in the furnace of a loco- 
motive than in that of any fixed engine. 

* From Uw London Artiian, Angnst, 1863. 
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The experiments vere made on each of the three types of engine used 
cm the Lyons Railway, y\z: — 

Passenger engine — not coupled. 

Mixed trafiic engine — 4*wbeel, coupled* 

Goods engine — 6-wheely coupled. 

The composition and nature of the gases varies, necessarily, with the 
quantity of air which passes through the fire; and this quantity depends, 
as we know, on the tension of the steam at the escape of blast pipe. 

The proportion of carbonic acid contained in the gases of the locomo- 
tire is greater than is contained in the gases from ordinary fixed-engine 
furnaces; whilst the proportion of free oxygen corresponding to the excess 
of air in the draft is less from the locomotive furnace, a result clearly 
proving that there is a greater useful effect obtained from the fuel. 

In the experiments on the passenger engines, and on the mixed traffic 
engines, the proportion of carbonic acid rose from 12*42 to 18-49 per 
cent, of the volume of gas, without there being any production of carbonic 
, oxide. The higher per centage represents a result approximating very 
remarkably to the number 20*80) which represents the proportion of car- 
bonic acid in the case of combustion ihearelicaUy perfeci^ or in which all 
the mygen would be converted into carbonic acid. 

The combustion in passenger engines is almost perfect, and in the 
mixed engine, provided the fire is attended to by an experienced stoker, 
it is nearly as good. These furnaces produce little or no carbonic oxide; 
the proportion of this gas rarely exceeds 2 per cent. 

The goods engines, the grates of which are often charged with a great 
depth of coke, produce a greater amount of carbonic oxide. The quantity 
rose as high as 7*58 per cent., when the fire was 40 inches deep. 

The composition of the gas varied according to the range of tube 
from which it was collected. It would certainly be possible to adopt ar*r 
rangements which would permit of this carbonic oxide being usefully 
burnt, and thus improve the useful effect of the fuel in these engines. 

Dtuing the stoppages of locomotives, or after the shutting of the regu-* 
lator, the gases have a larger proportion still of carbonic oxide. It gets 
as high as 12 per cent, of the volume. 

These results are quite in accordance with practical experience in re- 
ference to the consumption of fuel in these different engines. They indi« 
cate a limit of the depth of fire which it is wrong to exceed, and also 
what amount of economy can be effected by the intelligent employment 
of expansion and variable blast pipes, according to the depth of the fuel 
m the fire. 



Railway Chairs.* 

A gentleman who has seen Mr. Norris's patented method of chairing 
the rails on the London and North Western Railway describes it to us 
thus. He says it consists of a traveling furnace containing the melted 
iron, with a bellows to keep the fire up. Where there is a defective chair 
or a new one wanted, the old one is removed or broken off with the blow. 

*From Herapotii's Journali No. 732. 

«6^ 
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of a hammer, and the mould (which vre presume must be in two parts) 
placed under the rail as it lies, the liquid iron is poured into it, and a new 
chair formed almost while one can say ''Jack Robinson." As the iron 
of the new chair cools, it contracts and clips the rail with a grip much 
tighter than the present method of keying it. The iron of the old chair 
cast into the pot and remelted becomes material for a new chair. Thus 
a long length of line may be new chaired without any load of material 
or disturbance of the rails, and in a very short time. 

We have not seen this process, and therefore can give no opinion of 
it; but taking it as described, there must be some provision at the rail 
joints for preventing the molten iron from getting between the ends of 
the two rails; for if not, by any great increase of temperature the whole 
line would burst up by the expansion of the rails. 



AMERICAN PATENTS. 



Liat of American Patents which issued from September 12, to October 11, 1853 JGmc/u- 
»ive,) with Exemplifications by Ghjlbles M. Kelleb, late Chief Examiner of 
Patents in the U, S. Patent Office. 

SEPTEMBER 13. 

24. For Improvements in the Gear of Variable Cut-off Vahes for Steam Engines; 
Matthiaf W. Baldwin, Philadelphia, Pennsylvania. 

'*The principle of varying the cut-off by meant of a vibrating arm and sliding pivot 
block has long been known, but the contrivances for changing the position of the block 
upon the arm have been very defective. The radius of motion of the link by which the 
sliding block is changed on the arm, the radius of motion of that part of the vibrating 
arm on which the block is placed, have in this kind of valve gear, as heretofore construct- 
ed, been different, which produced a continual rubbing of the sliding block upon the arm 
while the arm is vibrating, and as the block for the greater part of the time occupies one 
position on the arm, and only has to be moved towards either extreme occasionally, that 
part of the arm on which the block is most used soon becomes so worn that the block U 
loose, and jars. This can only be remedied by dressing up the arm throughout its entire 
length; for if the brasses of the block were set up so as to make the block fit on the nar- 
row portion of the arm, it could not be moved towards the extremes. To remedy these 
defects in the link motion, has long been a desideratum. The plan, however, of most en- 
gines now built, does not admit of the position of the parts of the old motion being so 
disposed as to avoid the difficulties specified, while my improvement can with the greatest 
fiicility be applied to any of them. This contrivance I have essayed, and find that it works 
well in practice, overcoming all the difiJculties Incident to the use of the numerous other 
gearing for variable cut-off valves of which I have a knowledge, and because of the supe- 
riority of this device in practice, I desire to patent it.*' 

Claim, — "The arrangement of the sliding pivot block, fitted with a stem, connected 
with the sector by straps, chains, or cogs, the hand lever, and the intermediate connecting 
mechanism, as herein described.^' 

25. For an Improvement in India Rubber Soles for Boots and Shoes,* John Chiloott 
and Robert Sneli, Brooklyn, New York. 

'*The nature of our invention consists in making the sole of three parts, viz : the India 
rubber sole, a leather lining, and a leather border.*' 

Claim, — '*What we claim is, constructing the whole or any portion of the sole of a 
boot or shoe« substantially as described, of india rubber, with its inside and edges covered 
and protected by leather, which is united with it by any water proof cement, with or with- 
out stitching, and forms a hard, firm, leather edge." 
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86. For an Improvement in Cutting Boots and Shoes; John Chilcott and Robert Bnell, 

Brooklyn, N. Y.; patented in Belgium, Sept. 16, 1852; in France, Sept. 17, 1852; in 

England, Sept. 30, 1852. 

"Our invention consists in a certain new method of cutting out, or otherwise forming a 

piece of leather or other material, so that it may be folded, without crimping and without 

the addition of gussets or other pieces, to take the required form of what is commonly 

termed the 'upper leather' of a boot, to fit any foot, heel, and leg, not pofutively deformed, 

with the grreatest accuracy." 

Claim* — '^Having thus described the nsture of our invention, and the manner in which 
wo have used the same with perfect success, we do not claim the manufacture of boots 
without crimping; but what we do claim is, the form of the piece of leather or other ma- 
terial, substantially as shown and herein described, by which we are enabled to make 
what is termed the *upper leather' of a boot to fit any leg, foot, and heel, not absolutely 
deformed, of one piece, without crimping or joining other pieces thereto; the distinguish*- 
ing characteristics of this form being that one-half or side of the boot is> formed by a part 
without joint, and the other half or side by the junction of a part folded from the back of 
the side, and a part which is partly cut from, or which when flat lays close or near to the 
front above the instep, and partly folde<l over from the instep; the part being of such form 
as to form one side of the foot, and extend round the heel to the other side, and cover an 
opening made in the lower part of the back, to give the required form to the heel, and also 
to make part or all of the necessary stiffening/' 

27. For an Improvement in Bed Bottoms: Pierre Demeure and Auguste Mauritz, City 
of New York. 

"Our invention consists in an improved construction of spring bed bottoms, and bed- 
steads in combination therewith. The improvement in the spring bottom consists in giving 
elasticity transversely in combination with the vertical action of the spiral springs." 

Claim. — "What we claim is, the manner of constructing the spring mattress by com- 
bining the vertical springs with an elastic spring network of spind metallic springs, for 
supporting said vertical springs, or for increasing the elasticity, so that a person lying upon 
the bedside will be equally supported on all sides, as described." 

2S. For an Improvement in the Shape of Scythes; William P. Greenleaf, Washington, 
New Hampshire. 
Claim, — ^<*What I claim is, widening and curving the blade of the scythe at the shank, 
in the manner described, for the purpose of strengthening the same, and adapting it to 
cutting bushes as well as grass." 

29. For an Improvement in Safety Valves for Steam Boilers; Zadoc H. Mann, Cincin- 

nati, Ohio. 

"My invention has for its object an increase of sensibility of the ssfety valve, so as to 
insure its opening at the desired maximum of pressure; and also so as to increase the sue 
of opening in proportion to the force of steam, and thus insure an adequate vent for the 
steam under all circumstances, and thereby remove all danger or posnbility of explosion 
with a suitable boiler." 

Claim. — "What I claim is, the construction and application to a safety valve, of flutter 
wheel, governor, and supplementary lever, as described, or equivalent devices, in order to 
insure promptness of action, and an increase of vent, according to the force of steam; and 
this I claim either with or without the adjustable link and counter-weight, as described." 

30. For an Improved Revolving Mandrel for lining Cylinders with Metal; George 

Potts, Cincinnati, Ohio. 

"The object of my invention is, the production or manufecture of a pump, or other 
cylinder having a lining or interior casing of sheet copper, and the peculiar feature of 
novelty exists in devices for the application of said casing in such a manner as to give to 
the interior of the barrel a smooth, dense, and truly cylindrical surface, superseding the 
necessity of, and superior in its result to the fine boring and grinding now requisite." 

Claim, — ^<*What I claim is, the revolving mandrel, furnished with one or more rollers, 
whose distance from the axis of the mandrel can bo increased or diminished by means of 
a nut, sleeve, and conical head, as described, or any equivalent device, for the purpose 
herein explained, of lining with one metal the interior of a cylinder formed of another 
meUl." 
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SI. Faf fto Improvement in the mode ofBueking Cloih; Andrew HobeiOD, Jr., Newport, 
It I.; patented in England, NoTember 8, 1869. 

^In mj improTed method of bowking, the preaaure of the ateam ia not only employed to 
Mtorate the gooda, but to aaaiat and increaae the filtration of the bowking iiqnor throngh 
them. The ezperimenta I ha^e performed have led me to diacover by the uae of my appa- 
ratna, a very great aaving of time and labor in the bowking of cloth. I am led to beiitTe 
that there will be not only a aavtng of at leaat fifty per cent, in time, but there will be a 
great aaving in fuel over the common procesaea of bowking." 

Claim, — **What I claim ia,the employment of a cloaed kier or veaaeli above deacribed, 
•ad extracting the bowking liquor from the lower part of it, and forcing it into the upper 
part of it, while ateara ia being injected only into the upper part of the aaid veaael, and on 
the top of the gooda, whereby, while the bowking liquor is being thrown on the top of the 
maaa of gooda, the ateam ia constantly and simultaneously made to presa upon and pass 
into and through the goods, and facilitate the action of the bowking liquor, and ita paaaage 
through the cloth, as atated." 

33. For an Improvement in Ftnceei Hervey 8. Rosa, Cincinnati, Ohio» 

'<Two prominent oljecta of utility in my invention are ita adaptation to aitoaliona ez- 
poaed to heavy floods, and the eaay removal of the fence from one place to another." 

CZfftifi^— **What I claim ia, the herein deacribed zigzag and interlocked arrangement of 
panela, aupported by a awivel joint to posta at auitabla intervals, and having the joint be* 
tween the two middle panels furnished with inclined hook and eye, each of aaid middle 
pnnela being provided with boards sloping in opposite directions, so that by the action of 
a flood, each half of the intervening line of panels may separate midway, and awing in 
the direction of the current, or devices substantially equivalent." 

33. For an Improvement in Boot Jacks; Samuel B. Sumner, Grantville, Maaaachnaetts. 
Claim* — ^'What I claim ia, the application to an inatrument for taking offboola,of the 

aide bare, the shaft, and the bar, arranged and operating in the manner aubatantially aa 
dMcribed." 

34. For an Improved Cutter Head for Moulding Machines; Jostah M. Smith, City s£ 

New York. 

"My invention consists in an improvement in the construction of cutter heads, for cnt- 
ting mouldinga in wood, marble, and other like materials. The object deaigned to be ac- 
compliahed by me ia the ability to put, and afterwarda keep in order, the cutting edgea of 
the aeriea of chisels." 

Claim. — *'What I claim ia, the combination of the alotted supporting flancfaea, or their 
equivalents, with the chisels, hinged and operated in the manner and for the puipoaes 
aubatanlially aa aet forth herein." 

35. For Improvements in working the Vahes of Steam Engines; Richard H. Team* 
aeml, City of New York. 

**The nature of my invention consists in a peculiar combination of the eccentric and 
cam, the eccentric working as usual when operating on the valve to give the engine ateam 
nearly the entire atroke; the cam ao shaped that when it ia brought into operation, the 
valve ia moved in auch a way aa to cut off at the amallest part of the atroke at whiek the 
engine ia required to work. Theae motiona are combined by means of a aector operated on 
by the governor, that when the governor balls fall in consequence of the increased power 
required from the engine diminishing the speed, the eccentric ia broogbt into operation on 
the valve; and when the engine is doing little work, the operation of the governor by 
aliding the sector brings the cam into operation, to cut off, and allow the engine bnt little 
ateam; the regulation of the poaition of the aector by the governor thus at any interme- 
diate point or at the extremes, supplying steam and causing the valve to cut of( in pro- 
portion to the work to be performed; and by a peculiar apparatus, in case the valve dees 
not snpply the required steam to keep up the momentum, the throttle valve is opened far- 
ther, or the reverse operation ia performed if the work be thrown off the engine ao aa to 
need little steam." 

Claim. — "I am aware that the cam and eccentric have both been used to work the 
valvea of a steam engine; therefore I do not claim them aeparately; but I am not aware 
that they have ever been combined by means of a sector, thereby bringing either the cam 
or eccentric into operation alone, or together, to give the valve a motion between the two 
eztremea of a full supply and a quick cut-off, aa required. And I am also aware that a 
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■erew hts been mo^ed from a g^ernor, to regulate the amount of steam or water rapplicd 
as actiTO power to the engine; but f am not aware that the governor has ever been usad 
to bring either the cam or eccentric into operation on the valve, by means of the screw or 
any other suitable device. Therefore, what I claim is, 1st, The combination of a cam and^ 
eccentric by means of the sector, or its equivalent, to operate on the valve, or parts that 
move the same, and cut off or work with the fall pressure by the eccentric, according to 
the position of said sector, as described and shown. 2d, Adjusting the position of the 
sector by means of the governor, through the screw or other suitable means, whereby the 
governor regulates the position of the sector, to communicate the desired motion to the 
TaWe of the engine from the eccentric or cam, or both, according to the power required 
from the engine, as specified. 3d, The rod and points, to take motion from the block at its 
extremes of motion, and communicate the same by means of the right angle lever to the 
throttle or stop valves, as specified.*' 

86. For an Improvement in the manufacture of Plain and Figured Fabrics/ Frederick 

W. Norton, Lasswade, Great Britain. 

''My said invention relates to the manufacture or production, under various modifica- 
tions, of a novel class of plain or figured fabrics, applicable for a variety of purposes, but 
more especially for such uses as what are technically termed furnitures,' or furniture 
drapery, as usually applied to, as for example, table covers, curtains, tapestries, carpets, 
and trimmings." 

Claim* — "Having now described and particulaily ascertained the nature of my inven- 
tion, and in what manner the same is or may be used or carried into effect, I may observe 
in conclusion, that I do not confine or restrict myself to the precise details or arrangement 
which I have had occasion to describe or refer to, as many variations may be made there- 
from, without deviating fi-om the principles or main features of my invention; but what I 
consider to be novel and original, and therefore claim, is, Ist, The manufacture of woven 
ftibrics by cross weaving, by carrying the cross warp alternately over a stationary warp, 
and binding the cross warp on each side of the stationary warp by a shot of filling. 2d, 
Carrying contiguous movable cross warps over and across each other's path, and over one 
or more stationary warps, and binding said cross warps to the stationary warps by shots 
of filling. 3d, The manu&cture of ornamental fabrics, by cross weaving elongated printed 
waips, as described." 

87. For an Improvement in Hanging Mill Saws; James Rankin, Detroit, Michigan. 
'The nature of my invention consists in providing mill and other saws at one or both 

ends with a cylinder and piston, said piston being coupled to the end of the saw by its rod; 
then/ by applying atmospheric or other pressure, with any elastic fluid, on the side of the 
piston nearest the saw, any desired tension may be obtained on the saw, (while it is at 
perfect liberty to reciprocate following the piston, and vice versa,) thereby obviating the 
heavy sash or frame, while its qualities are retained, and the speed of the mully saw may 
be obtained without its weight and thickness, and consequent loss of power and timber." 
Claim, — ^'^What I claim is, the arrangement of an air chamber cylinder and valve, in 
die manner substantially described, for the purpose of straining saws in motion, by the 
elastic pressure of compressed air, or its equivalent" 

88. For an Improvement in Screw Fastenings for Boots and Shoes; John Chilcott and 

Robert Snell, Brooklyn, New York.. 

"The object of our invention is, to make a screw fastening that will hold the parts to- 
gether with perfect security, and at the same time allow the inner and outer surfaces of 
the sole to be made as smooth and even as when other means of security or attachment 
are used. This screw fastening consists of a double metal screw, or two male screws of 
difierent rises, of which the larger is hollow, and contains a female screw to receive the 
smaller. These screws are inserted through the sole from opposite sides; the smaller being 
inserted from the inside, and the larger being screwed in from the outside, the latter screw- 
ing into the sole, and screwing on to the male screw, and drawing the parts together lika 
a screw and nut." 

Claims — ^^ What we claim is, the combination as and for the purposes herein described, 
of the two screws, of which one forms a nut for the other, and will hold it secure until all 
worn away." 

89. For an Improvement in Lard Lamps; Leonard A. Stockwell, Batavia, N. Y. 
Claims — ''What I claim is, the combination of the reservoir of a lamp for burning lard 
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or tallow, with tn outer covering, so arranged at to form an air chanbec ranoiiadiag Ihe 
reservoir, in Che manner and for the purpoeee herein mentioned." 

SEPTEMBER 80. 

40. For an Improved Machine for Sawing St%ck$for Broom Handles s Thomas J. Alex- 

ander, Westerville, Ohio. 
Claim. — **Having described my invention, what I claim is, the method herein deeeribed 
of handling and adjusting the log to iu place, and to its various positions, for the sereial 
cuts, by means of the radius rods or clamping screws, coupled and operated as spedfied, 
and suspended by a swinging frame from above, arranged and operated together, as heireia 
set forth; so that by bearing laterally on the screw lever or handle whilst turning it, the 
clamping screws are swung laterally, and raised or lowered simultaneously, to apprasch 
the log on the table, and convey it with facility to the gauge, and to adjust the log espe- 
ditiously, when under operation, to its various sets, laterally and vertically, as shown and 
described.'' 

41. For an Improved Planetary Hydraulic Steam Engine,- James Black, Philadelphia, 

Pennsylvania. 
Claim, — "What I claim is, the arrangement of the vessels, pipes, and diaphragms, or 
their equivalents, upon a shaA, so as to revolve with or upon said shaA, substantially as 
described, for the purposes set forth." 

42. For an Improvement in Turbines; Uriah A Boyden, Boston, Massachusetts. 
Claim. — "What I claim is, Ist, The leaning or inclining of the leading curves or guides 

to the plane of the wheel, as described. 2d, The making of the inside of the garniture, 
or the part of the gate next the disk, or both, of such a curvature or furm, that the water 
at the upper part of the stream or streams, where it leaves the garniture or gate, will have 
a downward motion, or a direction inclining to the plane of the water wheel, and makii^ 
the upper sides of the passages for the water through the wheel descending or inclining to 
the plane of the wheel, from the commencement of the passages next the gate to abont 
half-way from the inner to the outer edge of the upper rim of the wheel, where they are 
nearly or quite horizontal, or nearly or quite parallel with the plane of the wheel; the in- 
clination of that part of the lower surface of the upper rim of the wheel which is next the 
gate, being the same or nearly the same as that of the lower surface of the gate next said 
upper rim, and the change from inclining to horizontal being gradual, as by a curve; or 
making the upper surface of the disk, next the lower rim of the wheel, to incline up to- 
ward this rim, and making the lower sides of the parts of the passages through the wheel, 
which are next the disk, ascending or inclining to the plane of the wheel, so that the 
stream or streams will gradually diminish in height at the entrance or entrances into the 
wheel, so that the water which passes in the upper parts of the stream or streams will 
converge toward that which passes in the lower parts of the stream or streanos, before 
striking the floats, and continuing this converging into the wheel to about one-half the 
distance from the inner to the outer edges of the rims of the wheels. 3d, The forming of 
the lower part of the tube which sustains the disk, and the forming of the top of the disk 
on that part of it next the tube, and fastening these parts together, as above described. I 
have, in sundry parts of this description and claim, for brevity, written of the turbine as 
having its common position, in which case the water descends, to pass between the lead- 
ing curves, without alluding to its ever having any other position; but I do not limit either 
division of my claim to the case when it has the common position; but I extend my claim 
to the cases in which the wheel is vertical or inclined to the horizon, and to the case when 
the water ascends to pass between the leading curves; nor do I limit either division of my 
claim exactly to the forms above described, but I extend my claim to all forms which are 
essentially the same." 

43. For an Improvement in Turbines; Uriah A. Boydcn, Boston, Massachusetts. 
Claim, — "What I claim is, 1st, The arrangement of a gate at the entrance of the water 

into the wheel, with a part or all of the garniture or lining, and other parts of the turbine 
within, over, and about the gate, such that the gate and a part of the garniture, if any be 
attached to it, may move freely, while tlie part of the garniture not attached to the gate, 
and other parts over and about the gate, remain stationary, and so closely fitted that little 
or none of the water in the flume can run to the upper part of the gate, excepting by pass- 
ing under the stationary garniture, and afterward upward, so as to diminish the liabilitjr 
of sediment, dirt, or other substances being carried by the water to the upper part of the 
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gate, or mevAUe part of the gaitiituTe, if any be attached to the gate, io ae to olwtruct the 
motion of the gate, or movable part of the garniture, essentially as above described. 2d, 
The leaning or inclining of the floats or backets of torbines to the rims of the wheels, so 
that when the wheel of a turbine is working, with the gate next the wheel partiaUy open, 
the parts of the floats opposite the aperture formed by such partial opening of the gate, 
will be forward of those parts next the other rim of the wheel, so that the leaning of the 
floats will diminish the spreading or deflecting of the streams into the part of the wheel 
opposite the gate, essentially as above described; though I do not limit my claim to any 
degree of inclination, but extend it to all degrees of inclinations, which will substantially 
answer the same purpose, as this effect of inclining the floats depends on the streams only 
partially filling the wheel. I do not extend my claim to incliniog the floats to any such 
turbine or hydraulic motor as has no gate at or near the water wheel, or other means of 
varying the width, thickness, or number of streams which enter the wheeU 3d, The ar** 
langement of the diaphragms or partitions in reacting wheels, and in the wheels of tut- 
bines, at diflerent distances from the rims of the wheels, in the several spaces between the 
floats, to facilitate regulating the motions of the wheels, essentially as above described; 
though I do not limit my claim to any particular arrangement as to the distances of these 
diaphragms from the rims of the wheels, but extend it to all arrangements which cerate 
substantial ly as above described. But as the effect of these diaphragms depends on the 
streams only partially filling the wheels, I do not extend my daim to this ariangement of 
the diaphragms to such motors as have no gate next or Dear the water wheels, or other 
means of varying the width, thickness, or number of streams which enter the wheels. 4th, 
The combination of the device of making the gate at the entrance for the water into the 
wheel, to move separately from the garniture, with the leaning guides or leading curves, which 
direct the water into the wheel, so that when the gate is partially open, the part of the 
water which passes by or near the surface of the gate, in flowing toward this passage into 
the wheel, made by such partial opening of the gate, has its motion directed the way the 
wheel turns, in consequence of the leaning of the said guides. I do not confine my claim 
exactly to any degree of leaning, but extend it to all degrees of leaning which will essen- 
tially answer the same purpose. I do not limit either of these four branches of my claim 
to such turbines or hydraulic motors as discharge the water at their peripheries, but I ex- 
tend them to such as have the water enter their wheels at their peripheries.*' 

44. For an Improvement in Hydraulic Motorss Uriah A. Boyden, Boston, Mass. 

Claim. — "What I claim is, l8t,The arrangement of the gates around and next outade 
of the peripheries of the water wheels, between the wheels and the guides, or other things 
whteh cause the water to move obliquely toward the wheels in the way the wheels turn, 
when the water first strikes the floats or buckets, essentially as above described. 2d, The 
deviee to cause the height of the wheel, or the position of the parts wliich partiaUy confine 
the water which presses the wheel upward, to vaiy as the height of the water or fall varies, 
so that the width of the aperture which lets the water escape from the place where it 
presses the wheel upward, varies proportionally to the quantities of water pressed into it; 
flo that the force with which the water presses the wheel upward will be nearly or quit*, 
fsonstant, though the height of the fall varies greatly. 3d, The combination of a gate 
aronnd and near the periphery of a water wheel, between the wheel and the guides, or. 
other things which direct the water the way the wheel turns into the wheel, with the parts . 
of the floats near the gate curved, so that the water will strike their concave sides, as above 
deacribed; though I do not limit my claim exactly to any curvature of the floats, but ex- 
tend it to all curvatures which will essentially answer the same purpose; nor do I limit my . 
claim to an annular gate, between the wheel and the things which cause the water to 
move the way the wheel turns, before it enters the wheel, but I extend it to all things 
which vrili substantially answer the purpose of a gate, in varying the height, thickness, 
width, or number of streams that enter the wheeL 4th, The shape of the spaces between 
the rims of water wheels, which the floats are fastened to, in which they flare toward the 
axes of the wheels, as above described; though I do not limit my claim to exactly the 
flaring above described, but extend it to all flaring which will essentially answer the same 
purpose. The first, third, and fourth branches of my claim apply only to such hydraulic 
motors as have guides, or other things which cause the water to move obliquely toward 
the wheels, in the way in which the wheels turn, and pass into the wheels at their car* 
cnmferential parts, and after acting on the floats, discharge from the floats inward; I do 
not extend these divisions of my claim to the class of tub wheels and undershot wheels, 
in which the water generally flows into the wheels in streams, with spaces between the 
, at which spaces the water does not flow into the wheels. Though I have de- 
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■criM these water wbeele «s being horicontal, and the gates as being opened by raisiDg, 
it is obTious that all these four branches of my claim are quite applicable to wheels in 
other positions, and to cases in which the gate is opened by lowering; and I do not limit 
either branch of my claim to cases in which the wheels are boriaontal, or to cases in which 
the gates are opened by raising." 

45. For an Improvement in Razor Sfrapag Alfred F. Chatman, City of New York. 
Claim, — ^**i claim the metallic renovator, in combination with the spring barrel, or ita 

equivalent, to operate on the strap, as specified. I also claim the convex end and rest, to 
elevate the centre of the strap, as described and shown." 

46. For an Improvement in Railroad Car Seatttf Isaac Fay, Cambridge, Mass. 
Claim.^^1 claim the combination of the groove, and one or more dogs, as applied 

thereto, and made to operate for the support of the back, and to enable it to be elevated, 
or its supporting pin raised out of the groove, as described. And in combination with the 
inclined notches and long slot of each bar, I claim the sliding bolt or slide, as applied 
thereto, and used substantially in manner and for the purpose aa specified. And I claim 
the convex and concave toothed racks, in combination with the seat and the chair frame, 
the same being for the purpose of enabling the seat to be set with such inclination, either 
forwards or backwards, as may be conducive to the ease and comfort of the sitter, whether 
ho be in an upright or recumbent position." 

47. For aa Improvement in Toilet Furniture,' David Freed, HuntiDgtOB, Penna. 
C^'m.'-^'Having fully described the nature of my invention, what I elaim is, the at- 
taching or combining with a washstand, or sny other toilet or chamber furniture, the 
brackets and bolt, when said bolt is thrown against the brackets by means of a crank or 
knob, at or near the top of the stand, through the levera or tkeir equivalents, in the man* 
ner and for the purpoae herein set forth." 

48. For an Improvement in Ploughef Samuel Hulbert, Ogdensbnrg, N.Tork; patented 

in Canada, September 20, 1863. 
Claim* — "What I claim is, constructing a mould board of a plough, ao that a horizon* 
tal line, drawn at any height across its working side, shall describe the convex arc of a 
given circle, ami any line drawn across its working side at right anglea to the base, ahall 
also describe the convex arc of a circle, substantially as set forth." 

49. For an Improvement in Seed Planters ,- Samuel Jenkins, Portsmouth, Penn. 
'*The nature of my invention and improvement consists in attaching an affjustable cu^ 

ter to and through the drag bar, and through the point of the shovel." 

Claim. — "What I claim is, the peculiar shape and construction of the adjustable cutter; 
its passing through the drag bar, and fitting in a dovetail in the point of the shovel; all in 
combination as herein described, for the purpose of allowing the tooth to paaa eaaily over 
any obstructions, and especially to regelate the depth of furrow." 

00. For an Imprwement in Hemp Brakes; Oliver 6. Leavitt, Marcellus, New York. 

Claim. — ^"I do not claim as my invention the beating of flax or hemp straw into grooves, 
for the purpose of divesting it of the shives or woody portion thereof, or the use of rollers, 
fyr moting the material to be broken, as that has been done before; but what I do claim 
is, the combination of a reciprocating beater, with parallel blades, set at decreaaing dis- 
tances from each other, with a fixed bar, fluted or serrated, to correspond with the blades 
and spaces of the beater.'' 

61. For an Improvement in Drawing Frames for Hemp and Flax; Oliver S. Leavitt, 
Marcellus, New Yoik. 

C/atm.^**I make no claim to the use of gill bars, attached to chains or wheels, in 
drawing flax, hemp, and other fibrous substances, as this has been often done before. But 
I do claim, Ist, The particular form of gill bar described, in combination with the rocking 
lever, the dog, and cam or tappet, for the purpose of withdrawing the gill pins from the 
material, and directing the bar's backward movement, in the manner and for the purpose 
substantially as set forth. 2d, The device by which the rods are pressed down, for the 
purpose of making the gill pins penetrate eflfectually the material to be drawn, being ope- 
rated by the lever in the manner set forth." 

52. For an Improvement in Metal Drillst Warren Lyon, City of New York. 
• C/otm.— -"I do not claim the weight attached to the arbor, irrespecttTe of the levefe and 
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countarpoiM; not do X claim any of the within named parte aeperately: bat what I claim 
ie, the combinatioii of the weigfht, levers, and counterpoise, constraeted, arranged, and 
operating in the manner and for the pnrposes substantially as herein shown and de- 
scribed." 

53. For an Improvement in Oil or Fluid Cans; James R. Nichols, Haverhill, Mass. 

Claim. — ^''I do not claim as my invention the helical spring and cork valve, as applied 
to other purposes than that of a decanting vessel, or lamp feeder; but what I do claim is, 
the application to the same of a spring valve or valves, easily and conveniently opened by 
the thumb or finger, while replenishing lamps or decanting therefrom, whether said spring 
and valves be made and arranged in the manner as herein described, or other mode sub- 
stantialiy the same, by which similar results shall be produced." 

M. For an Improvement in Seed Planters,* Henry Perrin and William Roddnck, Wil- 
mington, Ohio. 
Claim. — ''Having described oar improvements in seed planters, what we claim as new 
ss, the method of supplying the distributing tube with grain or seed from the hopper, by 
means of the reciprocating or vibratory valve in the hopper, in combination with the cap, 
and discharging plate and receiving chamber, constructed, arranged, and operating as de- 
scribed." 

55. For an Improvement in Crain and Grass Harvesters,' Philo Sylla and Augustas 
Adams, Elgin, Illinois. 

Claim. — **What we claim as our invention is, Ist, The weighted levers or their equiva- 
lents, substantially as described, which carry the sickle bar and sickle, and allow them to 
vibrate perpendicularly, and accommodate the sickle to uneven ground in cutting grass, 
which levers may be made permanent when cutting grain, substantially as described and 
represented. 2d, Tho link, or hinged brace, or its equivalent, in combination with the 
weighted levers, which brace prevents the sickle bar from being traversed longitudinally by 
the action of the sickle, but allows it to vibrate perpendicularly, and accommodate itself to 
uneven ground, substantially as described.; 3d, The stands of the binders, constructed so 
as to allow them to stand so much lower than the horizontal platform, that they can bind 
the gavels into sheaves with greater facility, far less labor, and much faster, than by any 
of the modes heretofore practised." 

56. For an Improvement in Blow Pipes for enlarging Blasting Cavities f Ancil Stick- 
ney, Norwich, Vermont; ante-dated June U, 1653. 
Claim. — "1 do not claim the enlarging a drill hole by the ase of heat or a blast of air, 
thrown upon charcoal or other foel in a state of combustion; but what I do claim is, my 
improved process of enlarging the drill hole by means of an air blast and charcoal or other 
combnstible fuel, placed in the hole — the same consisting in the employment of a blast 
tube, made with lateral projections, and a closed or neariy closed bottom, substantially as 
described; the same enabling me to attain the enlargement of the hole, with a great sa;ving 
of labor and time, essentially as set forth.'' 

67. For an Improvement in Compound Blow Pipes for enlarging Blasting Cavities; 
Ancil Btickney, Norwich, Vermont; ante-dated May 10, 1853. 
Claims — ^^I lay no claim to the use of a blast of air or gas, in connexion with coal or 
ftiel, and for the purpose of supplying such with oxygen; but what I do claim is, the in- 
strument for enlarging the drill hole by the employment of gas, as specified; meaning to 
claim the combination of the two jet chambers, the perforations or orifices, and supply 
mbes, as arranged substantially in manner and for commingling the gases, and dissemi- 
nating the flame therefrom entirely around and against the sides of the drill hole, whereby 
the enlargement of it into a suitable charge chamber may be speedily effected." 

58. For an Improvement in Steam Generators; Abel Shawk, Cincinnati, Ohiow 
Claim* — ''Having fully described the nature of my invention, what I claim therein 

ii^ a tubular generator, which has a forced circulation, and which, while it lines the fire- 
box, and is expanded in its diameter from above the fire-box to its termination, is con- 
nected to a steam chamber or receiver, outside of or exterior to it, arranged in the manner 
described." 

59. For an Improved Saw for Water Wheels; Oscar Willis, County of McDowell, N.C. 
Claim* — ''Having fnlly described the nature of my invention, what I claim is, an ad- 
Voi.. XXVI — Thirb Sxkiis.— No. 6.— Novmibxr, 1853. 27 
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joitable apptnlfii for Mwing out the grooTet or fillets in water wheels, for the reoeptkni 
of the buckets, composed of a two-edged saw, between clamps, and connected by a screw 
rpd to a sliding bar, when said sliding bar is made adjustable upon a radius arm hung to 
the centre of the wheel — the whole being combined and operating substantiallj as de- 
scribed.*' 

60. For an Improvement in Cotton Stalk Cutters or Puherizersf George Gorman, 
Lamar, Mississippi. 

Claim, — ^**What I claim as my inyention is, the construction and arrangement of the 
machine, consisting of rotary whippers or reels on a bar, supported in a frame, admitting 
of elevation and depression — said whippers being driven by band wheels on one or both 
, supporting wheels of said machine, in the manner set forth, for the purpose of efiectually 
reducing the stalks of cotton, and thus rendering them useful as a manure, and in a con- 
dition to offer no obstruction to the plough, in the after cultivation of the land." 

SEPTEMBER 27. 

61. For an Improvement in Looms for Weaving Hair Cloth: Halvor Halvorson, Hart- 

ford, Connecticut 
Claim, — **What I claim is, the combination of the trough or troughs, one or two de- 
pressers, one or two sets of pincers, applied to the shuttle, and mechanism for opening 
and closing the pincers; the whole being applied to one or both ends of the lay and to the 
shuttle, and made to operate together substantially in the manner and for the purpose of 
carrying hair or hairs, or like matters, into the shed of warps, as specified. And I also 
claim the arrangement of each or both troughs with respect to the depressor or depressers 
thereof, and to the shuttle boxes and the lay, substantially as represented in the drawings, 
the trough in such arrangement being made to extend from the depressor towards the 
middle of the lay, substantially as specified." 

63. For an Improved Sash Fastener; Henry Hochstrasser, Philadelphia, Pa. 

''My improved fastening is designed to secure the window more effectually, and is 
stronger and more durable than those heretofore made." 

Claim, — ''What I claim is, the self-acting catch, made and operating substantially as 
described." 

63. For an Improvement in Cooking Ranges; Nicholas Mason, Roxbury, Massachusetts. 
"The nature' of my invention consists in the adaptation of two ovens to the range, and 

in such an arrangement of flues, that either one or both of them may be heated as re- 
quired." 

Claim. — "I am aware that hot air chambers have been applied to ranges, for the pur- 
pose of heating meats, dishes, &c.; and also that hot water spaces have been applied to 
the sides of the grates, instead of at the back : I therefore lay no claim to such devices, 
although I have introduced a description of them, to facilitate the understanding of my 
range. But what I do claim is, the employment of two ovens, in combination with the 
peculiar arrangement of the flues around their top, bottom, back, and sides, by which I am 
enabled to heat five sides of either one or both of them at a time, as set forth." 

64. For an Improvement in the Manufacture of Sheet Iron; Henry M'Carty, Pittsburg, 

Pennsylvania. 

"The object of my invention is to impart to sheet iron in its manufacture, the beautiful 
mottled appearance presented by imported Russia sheet iron. The invention consists in 
the use of planished or hammer-dres«ed rollers, between which the sheets of iron are pass- 
ed, after having been prepared according to the process described in my patent of June 39, 
1852. 'J'bese rollers are arranged similar to those of a common rolling mill, and reduce 
the iron but slightly; their surfaces, which present the appearance seen in the drawings, 
giviag the sheet passed through them the glossy mottled appearance desired." 

CkUm, — ^**I do not claim the use of rollers generally; but what I do claim is, imparting 
to the surface of sheet iron the peculiar mottled appearance of Russia sheet iron, by pass- 
ing the sheet between a pair of planished or hammer-dressed rollers, in the manner sub- 
stanlialiy as herein fully set forth." 

65. For an Improvement in Cooking Stoves; Jordan L. Mott, City of New Yoric. 
Claim. — "1st, I do not claim as my invention, any particular mode of securing the top 

plate of the bottom flue to the series of flue tubes; this may be done in various ways« But 
what I do claim as my invention is, connecting the top plate of the bottom flue with the 
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lower fMirt of the eeries of iltae tubee, so that in taking out the wme9 of floe tubes for 
cleaning, the said top plate of the flue below shall be removed at the same time, and 
thereby expose to view the lower flue space, greatly facilitating the operation of cleaning. 
3d, I do not claim hanging the grate, irrespective of the combination, as my invention. 
What I do claim as my invention is, the combination of a swinging grate, as described, 
with the self-acting weighted latch, connected with the plate below the grate as specified, 
whereby the contents of the grate can be readily discharged, and the grate readjusted by 
a slight use of a poker." 

66. For an Improvement in Bathing Tuhsf Jordan L. Mott, City of New York. 
Claim. — "I do not limit myself to any particular form for the projection, nor to the 

forms of the channels therein, as these may be varied at pleasure, although I prefer to 
make the whole as described; nor do I wish to limit myself to the making of the two 
channels in one and the same projection, as they may be made each in a separate projec- 
tion, and located at dif&rent parts of the tub; nor, finally, do I wish to limit myself to the 
use of the two channels in combination, as the use of either one of them will greatly im- 
prove the i>athing tub. I do not claim broadly as of my invention, the connexion of the 
hot and cold water pipes of a bath tub, so as to discharge hot and cold water together, as 
this has before been done by a pipe or pipes coupled with the bottom of a tub, and dis- 
charging upwards. Nor do I claim broadly the use of an overflow pipe, for carrying oflT 
the water, and preventing the water in the tub from overflowing, as a separate device has 
before been used for this purpose; but when so used, it was so connected with the waste 
and supply pipes as to necessitate the use of a valve within the waste pipe, with all its at- 
tendant disadvantages. What I do claim as my invention is, the before described mode of 
combining with a bathing tub either one or both of the channel ways, substantially as de- 
scribed, and making, when constructed, part of the tub, one of which channel ways con- 
nects the overflow and the waste or discharge holes with the waste pipe, and the other 
channel way is adapted to the insertion of the hot and cold water pipes, and discharging 
the hot and cold water together at or near the bottom of the tub, and in a horizontal or 
nearly horiiontal position, substantially in the manner and for the purpose specified." 

67. For Improvements in making Chains; Christian Sleppy, Newport, Pa. 

"The nature of my invention consists in making chains as aforesaid, by a machine 
more fully specified hereafter." 

Claims — ^**What I claim is, the forging and making chains out of a solid bar without 
the welding process, and which is done instantly, as the bar passes between four rollers, 
with dies on the edges of the same, moulding the links into form, and which may be done 
out of iron, brass, or any substance suitable to be used as a chain, from the size of a cable 
to a watch guard." 

68. For Improvements in Annealing Hollow Iron Ware; David Stuart, Philadelphia, 

Pennsylvania. 

"The nature of my invention consists in covering the inside of iron hollow ware with a 
paste made of a composition to exclude the air, and which resisto the influence of the heat; 
when the hollow ware is properly prepared in this manner, it is placed in the oven, and 
heated to a cherry-red, whereby the chill is taken out of the surface, and rendered so soft 
that it can be turned bright in a turning lathe, or otherwise, preparatory to tinning." 

Claim, — "What I claim as my invention or improvement in annealing hollow ware is, 
the process herein above substantially as described; the same consisting in coating the 
articles in the manner set forth, with the same composition that will resist heat and ex- 
clude air from the surface, and heating the articles so coated in an oven about the length 
of time specified." 

69. For an Improvement in Smut Machines,- Robert Waskey, Mill Creek, Virginia. 
'<My invention consists in inserting between the head of the beating cylinder and the 

fan chamber, a diaphragm with inclined openings, for the purpose of preventing the grain 
firom being carried off with the smut by the action of the blast during the operation of 
cleaning." 

Claim, — "What I claim is, the construction of the diaphragm, the central part being 
■olid, and that near the periphery made in several oblique valvular passages, to check and 
throw back the kernels of grain, as represented." 

70. For an Improvement in Smut Machines,' William Zimmerman, Quincey, Illinois. 
'•The nature of my invention conaiste of a eeriea of two or more stationery eooes, with 
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OM, two, or tbi-M, Ir more rav«lving oones, placed mUernately between the stationary 
oones; the inaides or ouUidoa of part or both eidca of part or all ihe cones may be fumith- 
ed with roughened surfaces, of such a form or kind as will perform the service required.*' 

Claim, — ^"^Wbat I claim in the above described machine for cleaning and scouring 
grain, hulling rice, pearling barley, hulling buckwheat, or otherwise operating upon grain, 
seed, dtc., is, a series of two or more stationary cones, with one, two, or three, or more 
revolving cones, placed and operating alternately between the atationary cones; the ineides 
or outsides of part, or both sides of part or ail the cones being furnished with roughened 
surfaces, of such a form or kind as will perform the service required, substantially as de- 
scribed." 

71. For Improvements in the uu of Steam for actuating Engine*,- Cbarlea £., John, 
and SsLinuel Wethered, Baltimore, Md.; patented in England, May 25, 1853. 

Claims — ^**What we claim as new is, the combining steam and super-he^ited or sur- 
charged steam, for actuating engines, when generated, the elasticity increased, and ope- 
rated as set forth.*' 

72. For an Improvement in preparing Pariffine Oil; William Brown, Glasgow, Scot- 
land. 

Claim4 — **lst, I claim the use of super-heated steam as indicated for the purpose indi- 
cated. 2d, I claim the mode of separating and purifying Eupione lubricating oil and paraf- 
fine, obtained by previous process." 

73. For an Improved Method of Veneering,- Caleb B. Bumap, Assignor to Lucius P. 

Riibiuson, Hartford, Connecticut. 

'*The object of my invention is to make a more perfect and equal pressure on the sur- 
face of veneers, in gluing or cementing them, than can be obtained by any other plan 
heretofore known to me." 

' Claim, — **What I claim is, the method of pressing veneers on to the sur&ce to which 
they are to be glued or cemented, by means of a fluid, hot or cold, acting on an interposed 
flexible substance, such as an india rubber cloth or its equivalent, which will adapt itself 
to the surfaces, substantially as described." 

74.*For an Improvement in Car WlieeUf Daniel P. Fales, West Poultney, Vermont 

Claim . — **I am aware that car wheels composed of two side plates of different shapes 
cast in one piece with the hub and rim, in which the rear plate is made to combine the 
inner end of the hub with the face plate, and with alternate portions of the inner edge of 
the rim, have been made by Bristol and Jaekson; and therefore do not claim to be the in- 
ventor of this description of car wheels. But what I do claim is, my improved car wheel, 
composed of the face plate, which curves first inwards and then outwards, and expands 
into the rim, and the rear plate, which by the series of curves represented, combines the 
inner end of the hub with the face plate, and with alternate portions of the inner edge of 
the rim, substantially as herein set forth." 

75. For an Improvement in Railroad Switches; James M. Dick, Buffalo, N. Yorit. 
"The nature of my invention consists in the construction of the sliding bar, to which the 

ends of the switch rails are attached, with depending flanches or side plates enclosing the 
slide and the cross piece upon w^hich it works, for tlie purpose of affording an eflcctual and 
certain protection against gravel, dirt, snow, rain, sleet, ice, and other foreign substances, 
which might otherwise enter between them, and interfere with the operation of the switch." 
Claim, — **I do not claim the levers, springs, bolts, or connecting rods; neither do I 
claim of itself the employment of a sliding bar connected to the switch. But what I do 
claim is, the construction of the slide, with the depending flanches or side plates, which 
enclose the slide and cross piece upon which it works, and aflibrd a certain and elective 
protection against gravel, dirt, snow, sleet, ice, and other foreign substances, which might 
otherwise enter between them, and derange the operation of the switch." 

76. For an Improvement in Ships* Blocks,- Charles H. Piatt, City of New York. 
Claim, — "I do not claim the plates for the purpose of securing the cheeks the proper 

distance apart, for they have been previously used; but what I claim is, the employment 
or use of the rods passing through the cheeks, in a direction transversely of their fibre, for 
the purpose of preventing the splitting of the cheeks; said rods also securing the plates to 
the cheeks, %ad forming a staple for the hook, as herein described. I also daun the i-ods 
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pliioed andernoath the ends of the shaft, for the purpose of preventinir the wearing of the 
cheeks, and thereby forming durable bearings for the shaft, as set forth in the body of the 
specification.'' 

77. For an Improved Centrifugal Draining Mdchinef William Richardson, New Or- 

leans, La. 
Claim, — "Having described the nature of my improved draining machine, what I claim 
ia, the arrangement in the tub of the induction tube, supply bulb, and annular tube or 
ring, placed below the water line exterior of the tub, in combination with the ascending 
tubes, and a second annular tube, having discharges, for the purpose of self-priming, pro- 
tecting the machine from the resistance of water exterior thereto, and giving steadiness to 
the ascending column of water discharged by the machine." 

78. For an Improved Clamp for laying Floort; Stephen E. Parrish, City of New York. 
'*The nature of my invention consists in making a brace having a forked end, with 

shoulder pieces attached to the under side thereof, so as to straddle one of the flooring 
beams, in combination with a screw working at right angles to the brace, and having on 
it a ratchet wheel and lever and pawls, for working up tlie screw against the edge of the 
plank." 

Claim. — '*What I claim is, the use of the brace having clawed ends, for acting at oppo- 
site sides of a beam, in combination with a screw working at right angles to the same, 
sabetantially in principle of construction and operation as set forth." 



AnniTIOITAL IXPROYSXEXT. 

1. For an Improvement in Winnowers and Threshers; George F. S. Zimmerman, 
Charleston, Va^ dated Sept. 13, 1853; patented Feb. 8, 1853. 
Claim, — "I claim constructing the suction pipe or tube, of any desired form, with a 
sliding hinged flap bottom, attaching said pipe or tube to the grain discharge or bagging 
spout, having a sieve-like or reticulated bottom, and using said attachments in combina- 
tion, for the purpose of cleaning, and chafiing, or double winnowing grain of all kinds, 
with a blowing blast of air, and a suction draft or current of wind also in combination, 
and in one operation, and at the same time, for the purpose specifically as set forth. I do 
not, however, claim inventing or originating the double cleaning of grain, but simply the 
peculiar combination above mentioned." 



Es-IssuK ron Sxptexbeb, 1853. 

I. For an Improvement in Figure or Fancy Power Looms; William Crompton, Hart- 
ford, Conn., late of Taunton, Mass., Assignor to Merrill A. Furbush and George 
Crompton, Worcester, Mass., Sept. 13, 1853. 
Claim, — "Having fully described my invention and the modes of carrying it into eflfecf , 
what I claim is, Ist, The jacks with hooks or projections thereon, capable of being taken 
or passed by the lifter and depressor, as required, in combination with the harness or hed- 
dles, for the purpose of opening the sheds. 2d, The combination of the jacks, constructed 
and arranged substantially as described, with the lifter and depressor as described. 3d, The 
combination of the pattern chain or cylinder with the jacks, constructed in the manner 
described. 4th, Arranging and connecting the lifter and dcpresser, which operate the jacks 
in such a manner that they shall operate simultaneously to elevate and depress the jacks 
and warps in forming the shed, substantially as described. 5tfa, Giving motion to the pat- 
tern chain or cylinder, substantially as described. 6th, The combination of the pattern 
chain or cylinder, with the jacks, lifter and deprcsser, as described. 7th, So constructing 
or arranging the lifter and depressor and the hooks or projections on the jacks, with refer- 
ence to each other, substantially as set forth, as to bring the upper v^arps all into the 
same plane, and the lower warps all' into another, when the shed is opened. I do not 
claim broadly the bringing of the warps into said planes. 8th, Connecting the hook jacks 
to the bottom treadles or levers by inclined wires, or their equivalents, to hold the jacks 
against the tubes or bars of the pattern cylinder or chain, when not thrown out by the 
rollers or other projections thereon." 

27» 
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1. For a Stove; 8. W. Gibhs, Albany, New York, Aasignor to North, ChaM & North, 

Philadelphia, Pennsylvania, September 6. 
Claim, — **I claim the raised shield, the lance border, the scrolls, and the borders, form- 
ing an ornamental design for a stove." 

2. For a Cooking Sfove; William P. Gray, Penn Towndiip, Assignor to Abraham and 

Joseph Cox, Philadelphia, Penn. 
Claim* — "I claim the design, configuration, and arrangement of the mouldings, panels, 
and ornaments on the front, back, and side plates of the stove, called * The Model Parlor 
Cook,' as fully set forth/' 



OCTOBER 4. 

1. For an Improvement in Car Wheeb,- Joel Baker, Boston, Massachusctu. 

Claims — **Wbat I claim as my improvement in car wheels is, the connexion and inter- 
section of the convex and rim plates by independent and interlacing branches, substantially 
in the manner and for the purposes set forth." 

2. For an Improvement in Slat Machines for Window Blinds; Elihu R. Benson, War- 

saw, New York. 

Claim. — **What I claim is, Ist, The arrangement for moving the bellow augers back 
and forth in performing the milling of both ends of the slats at once, C4>mbined with the 
slide, operated subBtaiitially in the manner and for the purposes specified. 2d, 7*he man- 
ner of feeding the dressing and sticking portions of the machine, by means of the slide, 
operated substantially as specified. 3d, The method herein described, of sticking the wires 
by means of hooks and drivers, operated substantially as herein specified." 

3. For an Improvement in Com Planters; Gardner A. Bruce, Mechanicsburgh, III. 
Claim, — ^■'I do not claim the dropping slide, nor any peculiar arrangement thereof, as 

they are used in many drills, and are constructed and operated substsntially as the one 
herein shown; but what I claim is, the employment or use of the balance beams with the 
rods attached to them, and operating as described, for the purpose of properly adjusting 
the seed in the holes of the dropping slide, and also to prevent the dogging of the same, 
as described.'* 

4. For an Improvement in Machines for Topping Cotton in the Field; A. A. Dickson, 

Griffin, Georgia. 
C/aim.— "Having described the nature and operation of my invention, what I claim 
is, the employment of two sets of cutters, and one set being adjustable, and revolving iii 
a horizontal direction, and the other being fixed, and revolving in a vertical direction, and 
both seu being set in operation through the action of the driving or propelling wheel, in 
any manner equivalent to that described, and for the purpose specified." 

A. For an Improved Apparatus fifr Polishing Anvils; Mark Fisher and John H. Norri«, 
Trenton, New Jersey. 
Claim, — ^''What we claim is, suspending the anvil in the sliding and vibrating firame, 
and arranging it in respect to the polishing part of the apparatus, and operating them, as 
ftilly described." 

6. For an Improvement in Machines for Rubbing and Polishing Leather; Joeeph F. 
Flanders, Newbuiyport, Massachusetts. 
Claim, — ^*What I claim is, 1st, The employment of a vertical shaft with amui ex- 
tending from its sides, for the purpose of carrying the tools and their accompanying me- 
chanism, in combination with a plane surface horizontal table, for the purpose described. 
2d, I claim the joint tool holder, either with or without the springs, constructed subetan- 
tiaily as described. 3d, I claim the arrangement of a movable table, permitting of an end- 
wise and at the same time downward motion, constructed in the manner described, or the 
equivalent thereof, for the purpose described. I do not claim to be the inventor of a ro- 
tating shaft with arms extending from its sides, carrying tools for the purpose of dressing 
leather, only when used in a vertical position, and in combination with a plane surfiice 
horizontal table; nor do I claim the springs operating to produce the pressure on leather; 
nor do I claim to be the inventor of the aOding bolts." 
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7. For an Improved MdMnefor Grinding Plough Castkigaf Joflhiia Gibbs, Canton, O. 
Claim, — ^*'What I claim is, the carriage upon which the casting is fastened, with the 

weight and grooved stand, upon which the carriage is moved, arranged, and operated, as 
described." 

8. For an Improvement in Ploughs; Robert A. Graham, New Paris, Ohio. 

Claim, — ^*<What I claim is, 1st, The screw bolt, or its equivalent, for setting out or in 
the rear edge of the mould board, with respect to the land side, acting in combination with 
the bolts, which being tightened, attach to each other the mould board, sheath, and lipped 
or flanched share, as described, and which bolts being temporarily relaxed, permit the vibra- 
tion of the mould board about the bolt, without interrupting the continuity of ploughing 
surface, or disconnecting the several parts. 2d, The shifting or adjusting socket attach- 
ment of the beam to the sheath, in combination with the dovetail and adjustable connexion 
of the rear end of the beam to the helve, or equivalent devices, su as to vary^the direction 
of the draft uf the plough to suit the requirement of a change in the flare of the mould 
board, and other objects, as explained." 

9. For an Improvement in Maize Husking Machines; Thomas C. Hargreaves, Sche- 

nectady, New York. 
Claim. — "What I claim is, 1st, The application of the chisel or chisels, and cutter or 
cutters, in combination with the gate or gates, and operating by gearing, or other means, 
substantially as described. 2d, I claim the construction of the circular plate, or its equiva- 
lent, as described, in combination with the cutters tor severing the cob, and the elbow lever 
for discharging the husks, as set forth. 8d, I claim the combination of cam, lever, and 
spring, with stud for holding the circular plate stationary whilst removing the ear and 
husk from the machine, or any other e*quivalent, as specified." 

10. For an Improvement in Annunciators for Hotels; Wm. Horsfall, City of N. York. 
Claim. — **What I claim is, the manner shown and described, of constructing and ar- 
ranging the index plates, or in combination with the alarm and its neceisaiy attachments, 
so that each plate can be operated, and its number exposed to view, and also the alarm 
sounded instantly alter, by simply employing a rod having a tripping arm, in the manner 
and ior the purpose specified. 1 also claim the manner described and shown, of throwing 
the index plates back to their proper position by means of the eccentric rod, in combins- * 
tion with the peculiar construction and arrangement of the said index plates, the eccentric 
being operated in any manner equivalent to that shown and described." 

11. For an Improvement in Straw Cutters; Richard Ketcham, Seneca Castle, N. York. 
C/rzm.^— "What I claim is, the method descril>ed, of hanging and operating the cutter 

by means of its pivoted attachment to the slide, in combination with the guide rod, the 
latter being made adjustable by the helical spring at the top, or other equivalent device, 
substantially as and for the purposes set forth. I further claim, in combination with the 
inclined reciprocating knife, and simultaneously with the descent thereof, giving to the 
gauge a lateral curvilinear or oblique downward action away from the rear end of the 
knife towards the front end thereof, and below the cutting edge of the table, substantially 
as shown and described, whereby the straw is restrained from being crowded towards the 
back end of the knife by the inclination of the cut, and a free escape is established for tho 
cut particles to pass ofiT, as specified." 

12. For an Improvement in Car Wheels; Zadock H. Mann, Newport, Kentucky. 
Claim. — ^''I claim the construction, as described, of a cast iron railroad car and loco- 
motive wheel, whose web or portion connecting the hub and rim, consists at the hub of 
broad radiating plates in the plane of the axis, whence, turning alternately to the right 
and to the left, they contract in the direction parallel with the axis, and expand propor- 
tionally in the direction of revolution; those of each alternate set uniting as they approach 
their respective margins of the rim concave, so as to form fianches having openings left 
for each intermediate plate on the other side, forming a braced and counter-braced wheel, 
possessing the requisite lateral stability and continued support at the rim, together with 
adequate provision for the strain arising from shrinkage, &c. And this I claim, whether 
the said web be formed in a cyma reversa curve, as described, or in any way substantially 
equivalent." 
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13. For an Improvement xn Smut Machinea,- BenjamiD Ratter and Herny Rowicr, 
Piqua, Ohio. 

Claim, — ^**We claim the narrowing of the spout near the grain discharge, in combina- 
tion with the curved passages, which receive and discharge at their respective apertnrea 
the light grain and trash taken from the grain discharge aperture.*' 

14. For an Improvement in Rotary Steam Engines; John C. fr. Salomon, Waahington, 

District of Columbia. 
Claim. — "What I claim is, the combination of the elliptic wheel and its cylinder, with 
the sliding abutments or stops, arranged in such manner that a continuous propelling 
force may he communicated to the wheel without exposing it to unequal pressure of the 
fluid on opposite sides of its axis, throughout the entire revolution in either direction, sub* 
stantially aa spcci6ed. I further claim, in combination with the revolving wheel or piatoo, 
the arrangement and operation of the valves described, in such a manner that as the ef- 
fective propelling area of the piston surface exposed to the impelling fluid between either 
two abutments diminishcei, the wheel is assisted by an increa<>ing area of piston surface 
exposed to the action of the fluid on the opposite sides of tliu abutments, as specified; 
whereby the propelling fluid may be worked expansively without impairing the uniformity 
of the active power of the engine, as set forth." 

15. For an Improvement in Cooking Ranges; George S. G. Spence, Boston, Mass. 
Claim. — **I claim as my invention the arrangement of the openings and damper, 

with respect to the arrangement of smoke flues above and below them, substantially as 
above specified, by which combined arrangement I am enabled, when desirable, by the 
direct drafl, to cause the heat to pass under the back half of the bottom of the oven, up 
alongside the entire back of the oven, and up \he rear portion of the left side of the 
oven, and over the top of the oven into the chimney, instead of carrying it entirely around 
the oven, as set forth, t do not claim to so combine a hot air flue with a Are place, and a 
flue extending directly therefrom to and underneath an oven and up the rear end of such 
oven, that such liot air flue shall pass only in contact with the back of the fire place aiul 
with the oven flue; but what 1 do claim is, the above descril)cd arrangement of the Are- 
])lace, boiling chamber, and smoke flues leading under the oven, and in rear of the back 
thereof, in combination with the peculiar arrangement of the hot air chambers, and where- 
by the fire place and oven flues are not only made to heat the air flues, but the bottom 
])late of the boiling chamber is also made to impart heat thereto, and the back as well as 
the front of the upright air flue is also heated by the smoke flue through which it passes, 
as specified." 

16. For an Improvement in Burglar Alarms; Edward Brown, Rindgc, New Hamp- 
shire, Assignor to Josiah Norcross, M. D., 8outh Reading, Massachusetts. 

Claim, — "I do not claim the combination of an alarm clock with a lamp-lighting ap- 
paratus, they being so applied that on an alarm being sounded by the clock works, they 
t>hall set free the separate machinery by which the lamp and friction match are rotated, 
the latter being carried against a roughened surface for the purpose of igniting it. In my 
alarm apparatus, the spring which moves the match holder not only performs the opera- 
tion of moving such match holder, but it elevates the bell and its spring until the slide is 
brought up against the shelf, which taking places, the accumulated force on the bell causes 
the bell to vibrate and sound the alarm. I therefore claim the improvement of so con- 
necting the match holder and the bell spring with the slide, that the spring of the slide on 
being set free by the opening of the door, shall not only elevate the match bolder, but set 
the bell in motion, so as to cause the alarm to be sounded by it, in manner as specified.*' 

17. For an Improvement in Machines for Paring Apples; Ephraim L. Pratt, Worces- 
ter, Assignor to James Sargent and Dan. P. Foster, Shelbum, Massachusetts. 

''The machine having been constructed and completed as described, an apple is placed 
upon the fork, and the shaft turned by the crank, the wonn turns the gear, with the shaft 
and gear, which drives the sector gear which carries the shaft and rod, so as to move the 
knife over the surface of ths apple as it is turned by the fork, and pare it completely, ex- 
cept a small space between and around the fork. By the time the apple h completely 
pared, except the portion above mentioned, the wheel will have turned so that the blank 
space will be against the sector gear, so as to rerease it and allow the spring to turn the 
sector gear back to place the knife in the position it is represented, when the apple psrsd 
may be removed, and another put in its place and pared, as above described. I contem- 
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plate that the oenstraetion of oky macbine may be varied without depaiiing from the prin- 
ciples of my indention." 

Claim, — ^"^What I claim in the above described machine for pariiif; apples and othnr 
vegetables is, hanging or connecting the block which carries the knife to the rod which 
carries said block, ao that the block and knife can vibrate in one or either direction, (by 
means sab^tantiaJly such as are herein described, or their equivalents,) so as to allow tho 
knife to vibrate and accommodate itself to any irregularity in the aurfice ol' the apple or 
vegetable pared, substantially as described.*' 

18. For an Improved Hydraulic Ram; Joseph C. Strode, East Bradford, Pennsylvania. 
Claim, — ''What I claim is, the application of the brachystochrone curve to the conduit 

pipes of hydraulic rams, in the manner and for the purposes set forth." 

19. For an Improved Turbine Water Wheel; Henry V'andewater, Albany, New York. 
Claim* — "What I claim is, the manner or melhod of regulating the discharge openings 

of the buckets from the outside, in combination with the central gate, for adapting \ha 
wheel to varying heads of water, and to the nature and amount of work to be done by it, 
consisting of the circular gate, constructed, arranged, and operated with the wheel, sub- 
stantially as in the manner set forth." 

20. For Improvements in Air Engines: James A. Woodbury, Winchester, and Joshua 

Merrill and George Patten, Boston, Slassachusetts; patented in England, Jan. 5, 1963. 
Claim, — "What we claim is, supplying the air pump from a receiver into which air 
has been condensed by a hand pump, auxiliary engine, or otherwise, (the hand pump or 
auxiliary engine being used for the purpose of charging and sustaining a uniform pres- 
sure in the receiver from which the air pump is supplied,) when the same is done in com- 
bination with a second receiver, into which the air is to be still more compressed and 
maintained at a uniform pressure, or nearly so, by the application of heat to the air on its 
passage to the working cylinder^ all in the manner and for the purposes above set forth." 

21. For an Improved Stop Cock; Elizur Wright, Boston, Massachusetts. 

Claim, — "I do not claim the application of rubber or soft elastic substances as packing to 
valves; nor do I claim the ball shaped valve, the ball having been previously used to 
answer as a valve in peculiar circumstances different from those to which my invention 
applies; what I claim is, the combination of a ball with an elastic cylindrical ring seat, 
constructed with or without a wire, as described, for the purpose of forming a valve." 

22. For an Improved Throttle Valve Arrangement; John E.Anderson, City of N.York. 
"The simplest way of constructing the valve seat is to cast the cylinders with a short 

length of pipe, which will constitute a valve box. The only fitting up required will 
then be the boring of the cylinders, and the turning of the valve to fit them. The slots 
may be so narrow that they would close and open to their full width with the smallest 
desired amount of motion. On account of the small amount of motion that is necessary, 
the wear of the valves will be very slight. If slots are made on opposite sides of the 
valves and cylinders, they will be perfectly balanced in all directions, one balancing the 
other, and the steam acting equally on all sides of each; thus the friction on every part 
of the wearing surface will be the same, and the movement being the same, the wear will 
be equal." 

Claim. — "What I claim is, the combination, to serve the purpose of a throttle valve or 
regulator, of two hollow cylindrical valves, connected with a lever on opposite sides of its 
fulcrum, and having slotted openings, corresponding with similar openings in the cylin- 
drical valve seats; the several openings being arranged in the manner as substantially set 
forth." 

23. For an Improvement in Magazine Guns; Edmund H. Graham, Biddeford, Mass. 
"Tho operation of the gun is as follows: by depressing the trigger guard, the charge 

receiver and magazine are simultaneously rotated, the former far enough for the reception 
of the charges of powder and bail, or shot, and the latter so as to carry a load of such 
powder and ball or shot, directly into line with the connecting passages of the barrel. By 
turning the gun a little, a load will pass from the magazine into the charge receiver. This 
done, the trigger guard is to be moved up to the stock, and while this takes place, it ro^ 
tataa back the charge receiver so as to close the passages that convey the load through the 
aide of the barol, and bring the nipple or cone passage into communication with the pow- 
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der in ibe charge receiver. On pulling the trigger, a discharge of the gnn will take plaee. 
This operation may be repeated while there are loads in the magazine." 

Claim. — **I do not claim a rotary magazine connected with the barrel of a fire arm, 
such fieing in common use in repeating guns; nor do I claim to oombino a magaziiie fat 
powder, balls, and priming, with a hollow cylinder or tube made to encompass and revolve 
on a barrel, while the barrel is provided with holes or passages to receive the load Iroia 
the magazine when the latter is turned around on it into a suitable position; nor do I daia 
the combination of a rotary charge receiver (placed within the barrel or breech of a gun,) 
and a stationary loading magazine affixed on the barrel or breech; but what I do claim is, 
the arrani^ement of the series of ball chambers, dec, and the series of powder chamben, 
dec, in concentric circles, and on the side of the gun barrel, and out of the aighc range, 
and 80 as not only to revolve and work against a common plate affixed to the side of the 
gun, but to operate in conjunction with a rotary charge receiver placed within the barrel. 
as specified; surh arrangement of the magazine of chambers not only causing the powder 
or the charges to be kept in separate chambers, so as to lessen the danger of accidents, 
but causing the magazine to be so arranged as to be out of range of sight in taking aim. 
And I also claim to so combine the percussion hammer or cock, the rotary charge receiver, 
and the rotary magozine, with the trig^ger guard, that by the movement of the said guaid 
away from the stock, they may be simultaneously put in motion, and the hammer brought 
up to full cock, as specified." 

24. For an Improvement in Plough Beams; Levi B. Griffith, Honeybrook, Peona. 
Claim, — "What I clnim is, constructing a plough beam of four round iron roda, oentie 

piece, and clamps, in combination as de«icribed, the rods being of uniform size from end to 
end, curved to the shape specified, and welded together at the places designated, the coul- 
ter piece and rods being held firmly in their position by the clamps, the whole being con- 
structed as described.** 

25. For an Improvement in Self- Acting Switches,- Archibald 8. Littlefield, Portlaad* 

Maine. 
Claim. — *'I am aware that the relotive position of the s^-itch with the main track or 
turnout, or sliding track, has been changed by the action of a cam or mechanism attached 
to the car or cars, as well as by devices attached to the locomotive in various ways. I 
therefore do not claim such, but I base my invention and claim on the above described 
method of shifting the switch, viz: by the action of the fianches of the wheels on depresser 
bars, and other mechanism applied to the main and turnout tracks and the switch, sub- 
stantially as specified. I do not claim depresser bars; but I claim the combination of the 
transverse rocker lever, the shaft, the toothed sector, and the rock, as applied to the switch 
and the main and turn-out tracks, and made to operate as specified. And in combtnatioD 
with the toothed sector, I claim the locking plate provided with notches, as specified, the 
same being for the purpose of locking the switch, in manner as described." 

26. For an Improved Cutter for Boring Wheel Hubs; Leonard 8, Maring, Westpoft, 

Massachusetts. 

Claim, — '*Tho combining the backer with the shaft and the knife, for the purpose set 
forth.** 

27. For an Improvement in Files and Rasps,- Hiram Powers, now residing in Florence, 
Italy. 

**The nature of my invention consissts in forming perforations or throats to the fin. 
feather, or cutting surfaces of rasps or files, for the purpose of allowing said rasps or files 
to clear themselves of the material cut away by them, and to prevent their filling or 
choking, by admitting or allowing the particles to pass through said perforations or throats.** 

Claim, — "What I claim is, the forming of perforations or throats to the cutting edges 
of files or rasps, for allowing the particles cut away to pass through, and to prevent the 
instrument from clogging or choking, substantially as described." 

28. For an Improved Machine for Turning Spiral Mouldings,' Philip P. Roger, City 

of New York. 

''My invention consists in the combination of rotating tools, the axes of motion of whieh 
are perpendicular to the axes of motion of the article to be cut, so as to cut any varie^ of 
pattern in the cross section with very bold and complex under cutting, in any style deaivsd.** 

Claim, — "What I claim is, combining with a rotary progressive motioii of the article to 
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btf cut, a aeries of caUers placed around the article to be cut, of any desired configuration, 
or varieties of configuration, to form and complete the pattern upon the article; said cutters 
being mado to revulve in a stationary frame perpendicular to the axis of motion of the 
article to be 'wrought, either in a radial line, or somewhat inclined thereto, so as to form 
the desired figure and undercut to any extent desired." 

29. For an Improvement in Gold Waahers; John H. Ward, Sonera, California. 
'The nature of my invention consists in the method of arranging the several parts, one 

over the other, and operating them, so arranged, as to perform the whole washing and 
separating process, in a compact machine, occupying very little space, easily transported, 
and at great saving of water." 

Claim, — ^I do not claim washing or agitating the mass or earthy matter containing the 
gold, in a tub, box, or cistern; nor do I claim simply washing the esrth without a current 
of water: but what I do claim is, the employment of the reciprocating perforated trough, 
armed with cutters or breakers, in combination with the sieve and decanting trough, ar- 
ranged beneath the reciprocating trough; and in combination with said reciprocating 
trough, I claim the percolating plate, arranged above the same." 

30. For an Improvement in Propellers; Charles T. P. Ware, City of Now York. 

**l construct my blades Of India rubber, in any of its various forms of preparation, or of 
any other elastic or pliant material, in combination with elastic ribs, or with inflexible 
parts." 

Claim* — ^''What I claim is, a propeller having one or more blades, the front and rear 
edges of which are of unequal stitfness; the blade or blades thus constructed being arranged 
upon an oscillatory shafl, and operating substantially as set forth." 

31. For an Improved Guide for Doweling Felloes for Wheels,- William C. Dean, Jack- 

sonville, New York. 
Claim* — ^**What I claim is, the combination and arrangement of the tube, guides, and 
set screw, for the purpose of holding the wood and guiding the bit, as described and set 
forth." 

32. For an Improved Daguerreotype Plate Holder; Marshall Finlcy, Canandaigua, N. Y. 
Claim. — '*! do not claim holding daguerreotype plates to be buflfed by the outward 

pressure of spiral springs against the turned edges of the plates; but what I do claim is, 
constructing a solid daguerreotype plate holder or block, having fastenings at each corner 
made by spiral springs, in combination with tightening bolts, having concave heads, into 
which the bent or turned corners of the plate to be buffed are hooked, so as to admitT)f a 
uniform buffing, as set forth." 

S3. For an Improved Machine for Jointing Staves; Charles B. Hutchinson, Syracuse, 
New York. 
Claim 4 — ^*What I claim is, 1st, The use of the circular guide-ways, in combination 
with the movable piers or bearings, and the cams or levers, or other suitable means of 
moving the same simultaneously and equally along said circular guide-ways, so that the 
saws or other cutters may be instantaneously adjusted for any required width of stave, 
without stopping their motion, or changing their direction towards a constant central 
point. 2d, The use of the wing or leaf guage, in combination with the index moving over 
a graduated arc or dial, both moving in connexion with the saws, so as to indicate at a 
glance the width between the saws, and to guide the operator in setting the stave on its 
bed plate, and adjusting the saws. Sd, The mode of jointing staves to any required bilge 
and level, without bending or springing them by rotating them endwise in a plane per- 
pendicular to their width, between saws or other cutters, so inclined as to give the correct 
level, whether adjustable or not; said rotation being upon a circle, or other proper curve, 
such as to present each part of the stave to the action of the inclined cutters at the precise 
point or height requisite to g^ve it its exact proportionate width or bilge; the rotation 
being obtained by means of a central arch piece moving over rollers about a constant 
centre of motion, substantially as described, or by other equivalent means." 

34. For an Improvement in Processes for Dechlorinating Bleached Fabrics; J. Au- 
gustus Roth, Philadelphia, Pennsylvania^ 
Claim. — '*What I daim is, the process of removing chlorine from fabrics by means of 
Ifae solution herein described, and denominated anti-chlorino, or by means of any other 
solution substantially the same, in the manner and for the purpose as described*" 
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35. For an Improvement in Looms for Weaving Coach Lacci Junes H. Kinritl» RidI* 

moDd, Virginia* 
Claim. — "What I claim ia, 1st, The revolving pliers, constructed as described, and 
operated by the spindle, whirl, connecting rod, lever, and cams, in combination with the 
finger, constructed and operated as specified, wedge, and cylindrical stand, by which com- 
bination the needles, upon which the pile is formed, are seized, removed finom the fioished 
portion of the fabric, carried up, inserte<l under the colored warp selected by the jacquard 
for the figure, and released, substantially as specified. 2d, The construction of the sta- 
tionary shuttle box, as described, having its front sustained by, and movable about the 
projecting rod, so as to operate the ungearing apparatus upon a miss-throw of the shuttle, 
in the manner specified. 3d, The combination of the sliding reed with the stationary 
shuttle box, when constructed and operating substantially as specified. 4th, The combi- 
nation of the notched wheel, rock shaft, and arms, with the lever, spring, shaft, rod, and 
bar, arranged substantially as described, for operating the ungearing apparatus in the 
manner specified, when a derangement occurs in tlie machinery operating the needlea. 
5th, The springs, as arranged upon, in combination with the rods, by means of which the 
strain upon the eyes of the harness is diminished, substantially as specified.'' 

36. For on Improvement in Cooking Ranges; John P. Hayes, Boston, Massachusetts. 
Claim. — **What I claim is, 1st, The receiving or box flue, formed under the oven, in 

the manner above described, and for the purpose specified* 2d, I claim so combining a 
movable oven sliding upon a stationary bottom through which the hot air is admitted, 
with the smoke fines about the same, as to cause the smoke, dec., to pass about and over 
the oven, and the hot air to paaa into the same, as deacribed*'' 

37. For an Improvement in Machines for Punching Metals Osias J. Davie and Thomaa- 

W. Stephens, Erie, Pennsylvania. 
Claim. — **What we claim is, disconnecting the punch stock from the machine auto- 
matically at each operation of the punch, by means of the weighted lever and key, or their 
equivalents, for the purpose of affording the operator time to place his sheets, without re- 
gard to the motions of the machine, when by a slight movement of the ball or lever upon 
the rising of the punch, the connexion can be again formed, substantially as described.*' 

38. For an Improvement in Camphine Lamps; John Newell, Boston, Massaohosettsu 
Claim. — "What I claim is, 1st, The silvering of the perforated metal, or brass, copi^er, 

or iron wire gauze, used in safety lamps and cans, or other vessels, designed to prevent 
explosions from the vapor of camphine, burning fiuid, &c., the silvering being applied for 
the purpose of preventing the corrosion of the metal or wire gauze, as above described, 
by the most economical process. 2d, The Introductirm of perforations, as above described, 
in the caps of lamps used for burning camphine, burning fiuid, dtc, so small as not to 
admit the communication of fiame through them, for the purpose of allowing the escape 
of the vapor formed within the lamp, from camphine, burning fluid, d&c, and thereby 
preventing t£e bursting of the lamps by the pressure of the vapor. I do not claim the 
use of any perforations in lamps for burning camphine, burning fluid, &c., except such 
as are constructed so as to prevent the passage of flame on the principle of Sir Humphrey 
Davy, relative to the passage of flame through perforated metal." 

3^. For an Improved Planing Machine ; Richard H. Pindell, Fayette County, Assignor 
to Wm. J. Shurman, Washington, Kentucky. 

<*The nature of my invention consists in planing boards with reciprocating knives, hav- 
ing uniform and continuous feed motion, the planes cutting on their backward as well as 
forward stroke; possessing, at the same time, a partial reciprocating rotary motion about 
an axis perpendicular to the surface planed." 

Claim. — "What I claim is, 1st, I'he combination of the difierential velocities of feed 
motion, and the motion of the knives, that is, when their relative speed is such that the 
knives shall cut on their back as well as on their forward motion, in the manner and for 
the purposes substantially set forth. 2d, Giving to straight-edged planes for dressing 
lumber, a partial reciprocating rotary motion about their own centre, for the purposes 
and in any manner substantially the same as described and shown in the drawings. 3d, 
I claim a yielding pressure roller, placed in firont of the stocks, in combination with an 
endless planing bed, for the purpose of feeding planks, dtc, to the plane, operated in any 
manner substantially the same as before set forth." 
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40. For an Improvement in Ploughe,- Coraeliai R. BrinckerhofC Batavia, New York. 
'*The nature of mj inrention conmsU in attaching to any common plough, two wbeols 

of different sizes and ahapes, the small one to run upon the land, the large one to run in 
the bottom of the furrow with its side against the land, by a movable iron axle passing 
through holes in the bottom part of two common cast iron lifters or supporters, which are 
attached to the beam, one on each side, which have the eflect of holding the plough per- 
fectly steady, and regulating both the depth and width of the furrow slice." 

Claim, — ^"What I daim is, 1st, Combining with the plough beam between the plough 
and the cleWs, two wheels, one on each side of the beam, and of different diameters, the 
one resting in the ftirrow and the other on the land, for the purposes set forth and de- 
scribed. 2d, I also claim making the tread of the furrow wheel narrow, for the purposes 
described. 3d, I also claim making the said wheels, especially the furrow wheel, adjusta- 
ble in the direction of its axis, for the purpose of adapting its position to furrows of difler- 
cnt widths. 4th, I also claim making the furrow wheel beveling outward on the aide which 
presses against the land, as above described, and for the purposes herein before set forth. 
6th, I also claim making the small wheel adjustable vertically with reference to the shaft 
•nd the large wheel, as described." 

41. For an Improvement in Hullere of Grose Seed,- Henry P. Byram, Louisville, Ky. 
'^be nature of my invention consists in removing the chaffer hulls from the seed by 

pressing and holding it up against an emery or sand wheel, by an unvarying pressure, 
whether the hopper be more or less full." 

Claim. — ^'*'What I claim is, in combination with the rubbing or scouring wheel, the 
method of feeding up and holding against the said wheel the seed to be cleaned, by a 
pressure which is unvarying, whether the hopper be full or not, substantially as described." 

42. For a Detachable Lining for the Fire Boxes of Steam Boilers,' John B. Collan, 

Reading, Pennsylvania. 
Claim. — ^What I claim is, a detachable lining for the sides and ends of fire boxes of 
steam boilers, consisting of one or more tubes connected with the adjacent water space by 
means of hollow bolts, or their equivalent, substantially as herein set forth, so as to admit 
of the ready removal and replacement of the tubes." 

43. For an Improvement in Ash Pans for Locomotive Engines/ Oilman Davis, Roxbury, 

Massachusetts. 
Claim* — ^''What I claim is, the taking in of the air in front of the ash pan, and introdu- 
cing it into the fire box in a direction opposite to the fVimace doors, to protect the fireman 
from the back-lash of the fire when said doors are opened, by means substantially such as de- 
scribed." 

44. For an Apparatus for opening and dosing Gates/ Samuel G. Dngdale, Richmond, 

Indiana. 

'<The nature of said improvement consists in hanging the gate in such a manner, that by 
moving the bottom of the gate in an oblique direction fiom and to the poet, I cause the gate 
to open, close, and fasten, by its own weight, and assume a perfectly plumb and level posi- 
tion, both when open and closed, and always opening from the horses, allowing the vehicle 
to pass through without stopping. It consists, further, in the arrangement of levers in sudi 
a. manner, that by the vehicle passing over the vertical lever, causes the gale to open, and at 
the same time changes the opposite lever, so that the vehicle, on passing over it, closes the 
gate, and draws the levers to their original position. The gate arranged upon this plan may 
be opened and dosed the same as any other swinging gate now in use, without operating 
the machinery." 

C kUm^—^* Whtii I claim is, 1st, Opening, closing, fastening, and unfastening the gate, 
by moving the bottom of the gate in an oblique direction from and to the poM upon which it 
is hung, as spedfled. 2d, The use of the pendulous and vertical levers and arms, in combina- 
tion with the hinges of the gate, the whole being operated and arranged in the manner and 
for the purpose as set forth*" 

45. For an Improvement in covering Iron with Gufta Pereha; Charles Goodyear, New 
Haven, Conn. 

Claim . — ^" What I claim is, the art or method of coaUng articles composed wholly or 
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IMitly of metal, with compound! of caoiiteli#«e ftr gtiHa percha, and aulijecting the same ta 
a high il^;cM of af laAcitl hlMil. orlhfe ^Tocaia of iralcafttaadoti, aolialaiiiiallEf aa apwafied.** 

46. For ail Imprtnfemmt in Riil^ide PlougJut Kathan Harriaon and John W. ISL 

Metcalf, Ridgeville, Va. 

'<Th6 nature of our improvement or inyention conawta in ita auperior atrengtb, dnrabilitj, 
and siropUcityy being lees complicated, and not so liable to get out of order aa other hill-aida 
ploughs, and the construction being so simple that any country smith can make it,the entin 
plough being of wrought iron, except the mould board, which is cast.** 

Claim. — ^'* We claim curving downward and inward the beam in the rear part, ao aa to 
cause it to support the rotary part of the plough, which it performs in combination with the 
atandard, in the manner and for the purposes set forth.** 

47. For an Improvement in Driving Circular Saios/ Joseph Harris, Jr., Boaton, Maes. 
'*The nature of my invention consists in hanging the arbor, with a pulley and aaw 

thereon, in a frame, the axis of the arbor frame being parallel to the axis of the large 
driving pulley, and within its circumference, with springs attached to the said frame, the 
tendency of which is to swing the arbor frame in such a manner as to bring the surfaces 
of the pulleys together, and a few pounds applied by the springs will cause many pounds 
pveaaure on the surfiices of the pulleys." 

Claim^^H do not elaim driving puHejra by their suriaeea eoming in eontaet with each 
other, that method having before been uatd$ but what I claim ia, 1st, The method of hang- 
ing the arbor frame on journals for its axis, each aide of the driving puliey bringing the 
axes of the arbor iirarae witftan the cireiimforence of the driving pulley, or on a line pass- 
ing through the driving pulley, in euch a manner and at such an angle with a tangent le 
the driving pu41ey, that the act of feeding the atuffto the aaw or culier will preea tk^ aihor 
pulley against the driving pulley, in the manner and for the purpose described. 3d, I 
claim hanging the arbor frame on auch an angle, that the act of feeding the stufi* to the 
cutter will press the arbor pulley against the driving pulley, in combination with a spiral 
spring, or its e^aivatent, for holding the arbor pultey firmly againat the driving pnlley, as 
deaeribed." 

48. For an Improvement in the attachment of a Harrow to a Land Roller ,• Daniel HiU. 
Bartonia, Indiana. 

C&itm.-^**What I claim is, the arrangement and mode of attaching the harrow to the 
forward axle of a roller, in the manner and for the purpose set forth." 

48. For an Improvement in Cob and Stalk Cuitere; Thomaa B. Jones, Carloville* Aia» 
CANfn^— **What I elaim is, the combination of the feeding trough, its gauge diak, the 
tube, and ita gauge ring, with the knives, whereby the same knife will at the same Cinie 
cut fodder coarse and ooba fine, and ibereby improve the quality of the product aa feed far 
animals." 

50. For an Improoement in Winn0wer$ of Grainy Hcnxy M. Keller, Newark, Ohio. 

Claim* — «WhatI daim is, the trap door, in eombination with theaeraen, arranged and 
operated in the manner and for the purpose set forth.'* 

&1. For an Impf<99&mmi in Straw Cuttarsf J. J. Parker, Marietta, Ohio. 

Cia»m^— *<What I dain is, operating both the reciproeating gate and the feeding mka, 
by tteana of the coropoand spring pitman, aubatantially aa net fofth." 

68. For an hnprovemint in Roiary Root Bigg^^ CulHvatonf damveteBow, FBy>atls> 
ville, and Alexander Hine, La Fayette, Mew York. 

Claim* — ^'What we claim is, the combination of the two toothed cylindera with the re* 
ceiving box, all being arranged and suspended on an a^ustable frame, in the manner and 
for the purpose set forth.** 

53. For an Improvement in Shaking Shoee of Winnawenj Janab L. Vmu ValkaBhnigh, 
Ogdensbuigh, New York. 
Claim* — "What I claim is, not the use of sieves in cleaning grain, bnt the oomnranica* 
tion of a reciprocating rotating motion to the sieves or separators, andalso the construction 
of the machine, in the manner substantially as above set forth, for separating grain from 
cockle and other impuritiea." 
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fi4. For an Imprwement in Tretitinf: MetaU vMk in M< MoUta Stai^ Hocttee W. 
WooUruft Watertown, New York. 
Claim* — '^Wbal I claim M^troating mtMk wlule m Umd jDoIteQstal«to«x|Ml tin purities 
therefrom, by immersinjr therein some porous or cellular non-condoctuiffMiJiiatiuiice or 8ub»> 
stances containing liquid matter, substantially as specified." 

56. For an Improvement in Vegetable Cutters; D. IJensbaw Whittemore, Cfaioopee 
Falls, Massachusetts. 

Claim, — ^'^ What I claim ia, the combination of the long andsbort knives on the periphery 
of the eylimlef with lihe b^oppec, arransed as described.** 

66. For sn Improvement in Washing Machines; H. G. Sobertson, Green vQIe, Tenn. 
*«The nature of my invention coneisbi in constmcting the machine with a rooking firame 

baring a hinged slatted washing board, arranged inclining, in each of ile ends^ and having 
suitable cords for holding the clothes whUe being washed, arranged nihdev iu bettom, in 
fsombination with the box or tub, in the sides of which the bearings of the rock shaft arc 
secured and allowed to turn. The said tub being divided into two compartments, so that 
white and brown clothes may be washed separately in the same machine and at the same 
time; and the bottom of the tub being slatted so as te work in eombinatioB with the sJatled 
wash boards, and effeaually operate upon the clothes in ^ach coaapartmeut alternately, 
and remove all dirt from them with the greatest ease and despaXchi the rockhig of the 
ehaft and the consequent up and down motions of the slatted wash boards being the only 
operation requisite, and this can be done by a child. The said alternate motions of the 
rocking frame causing either of the slatted washing boards having the clothes tied under 
them, to descend and strike paralleUy the horizontal bottom and the hot suds, which latter 
are forced through the pores of the clothes by the two slatted surfaces coming together, 
and tliereby caused to separate the dirt from them, the air which the clothes catches in 
descending aiding materially the entrance of the steam er suds Uireugh the pores of the 
clothes, and the effectual operation of the sense." 

Cfaim.-^'*What I claim is, the empbyment of the double chambered slatted bottom 
tub, in combination with the vibrating or rocking frame, constructed with two hinged 
slatted wash boards, which have cords passing under the bottom of them for holding the 
clothes against their bottoms while washing. The said boards being made soovable or 
swinging, so that the clothes can be easily laid on the cords, and they also being set in 
such a position that they and the clothes wiH always be caused to strike paralleUy the 
slatted bottom and the hot suds in the tub, and force the latter through the pores of the 
clothes, and cause them to be washed clean; the whole being constructed and arranged 
and operated in the manner described." 

67. For Improvements in Griddles; Banford Gilbeit, Pittsburgh, Pennsylvania. 
Claim* — ^*<What I claim is, the constructing of griddles of two pieces, separated by 

flenches, furnished with openings to admit of the passage of cool air between the upper 
and lower pieces of the griddle, which openings may be closed at pleasure, substantially 
as described." 

68. For Improvements in Oseillating Engines; Alexander B. Latta, Cincinnati, Ohio. 
**The nature of this invention and imprnvement consists in so arranging the valve 

chambers, outside of barring or trunnion; by this arrangement the eccentric rod is allowed 
to pass across the centre of the tmnnion, thereby eonununicating with the sUde bar, to 
which the valves are atUched, and thereby giving independent motion to the valves, re- 
ganlless of the oscillating of the cylinder. The steam pipe is so formed as not to interfere 
with the eccentrio rod; the sliding bar has a curved slot where the wrist pin is aliached, 
which may he used to shorten the thxow of valves, but it in not an essevtial appendage; 
the steam enters the pipe, and then enters the chest, thence to cylinder, does ita work, and 
then into the passage which leads to the trunnion, thence around the cylinder and out of 
the trunnion. The mode of operating this engine is the same as any other ehgine; the 
adgustraents are to be set in the same way as a stationary eylindec; the setting of the 
valves in every way -the same." 

Claim. — ''What I claim is, the mode of arranging the valve chambefa outside of the 
barring or trunnion on which the cylinder oscillates, in such manner as to allow the wrist 
pin of the eccentric rod to move equal^ across the centre of the trannion, afid moving 
eqiully above and below, aid thereby giving motion tn the vahe ok vateee, l»^ bM eoam- 
trie, independently of the oedllating uf thn cy^tlde^ I alio claim the sliding bar or bars 
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to which the eccentric if attached, and paesing np the whole length of the vaWe chamben 
to the end or enda, aa the caae may be, and attached to the vaWe rode, thereby giTinff 
motion to the ▼alvea. I claim thia airangement, aa aet forth by drawinga, or their me- 
dianioai equivalenta." 

59. For an Improvement in Life Boats/ Telland Foreman, City of New York. 

C/atm«-— ^What I claim ia, conatmcting the body of my life boat wholly of metallic 
tubes, brazed, or similarly united thronghout, thus affording a water tight and solid me- 
tallic connexion, and mutual bracing of eveiy part, aa ahown, whereby are attained the 
objects explained, in a compact and generally advantageooa manner. I further claim, in 
combination with auch boat» the detMhable tubular aeat, aa described." 

40. For an Improved Vake Motion of OeeUUUing Engineer William Stephens, Pittston, 
Pennsylvania. 
CiiBtm.-*'' What I claim is, 1st, The combined arrangement of the alide vaWe and guide, 
which asaiats the oscillation of the engine in producing, and directs the motion of the said 
vaWe, substantially aa described, to wit: the Talve being arranged to work transTersely to 
the cylinder, and the guide being in the form of part of a helix or screw, concentric to the 
axia of the cylinder's oscillation, and receiving an arm or cross-head attached directly to 
the rod or stem of the valve, whereby the intermediate mechaniam usually employed ia 
dispensed with. 2d, Giving the valve the necessary or desired lead, by meana of the aid- 
justable eliding lining pieces which line the sides of the guide, and are furnished with 
projecting or riaing parts, which will give the necessary lead in working the engine in 
cither direction, as aet Ibrth.'* 

61. For a Machine for Cutting Binders* Boards,' John A. Elder, Westbrook, Assignor 
to John £. Coffin, Portland, Maine. 
C^m«-^ What I claim is, 1st, The arrangement of machinery for cutting pasteboard 
into atrips, and those strips a given length, at the same time. 2d, The arrangement of 
the rocker shaft, roUs, and shears, for the purpose above described. 3d, I also claim the series 
of sh^ara, or iU equivalent, for the purpose described." 

63. For an Improvement in Cultivating Ploughsi L. M. Whitman, Assignor to Samuel 
G. Wise, Weedsport, New York. 
Claim, — ^**What I claim is, the employment of the long inclined spring wings, secured 
at their front ends to the share and main standard, and turning upon the pin, in combi- 
nation with the mechanical contrivance ahown and described, fur expanding and contract- 
ing the wings, or setting them more perpendicular and nearer together, for the purpose of 
throwing more pulverized soil against or up to the hills, or setting them less inclined to 
the horixontal plane, and further apart, fojr the purpose of allowing the pulverised soil, 
weeds, dec, to pass over them into the broad open spaces in the centre; the kaid wings 
in either case cutting up the weeds and pulverizing the aoil, the aame as fttUy set forth.** 
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Experimenid hvesiigaUon of Table^Mcving. By M. Faraday.''' 

The object which I had in view in this inquiry was not to satisfy myself, 
. for my conclusion had been formed already on the evidence of those who 
had turned tables, — but that I might be enabled to give a strong opinion 
founded on facts, to the many who applied to me for it. Yet, the proof 
which I sought for, and the method followed in the inquiry, were pre* 
cisel^jT of the same nature as those which I should adopt in any other 

eysical investigation. The parties with whom I have worked were vety 
norable, very clear in their intentions, successful table movers, veij 
desirous of succeeding in establisbinsr the existence of a peculiar power, 
thoffovghlj candid, and very effectual. It is with me a clear point that the 
- ** From the LoDdoB-Atheneimi, July, 1S53. 
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table moyes when the parties, though they strongly wish it, do not in*' 
tend, and do not believe that they move it by ordinary mechanical power. 
They say, the table draws their hands; that it moves first, and they have 
to follow it, — that sometimes it even moves from under their hands. 
With some the table will move to the right or left according as they 
wish or will it, — with others the direction of the first motion is uncer* 
tain: — but all agree that the table moves the hands, and not the hands the 
table. Though I believe the parties do not intend to move the table, but 
obtain the result by a quari involuntary action,— -still I had no doubt of 
the influence of expectatbn upon their minds, and through that upon the 
success or failure of their eflbrts. The first point, therefore, was, to re« 
move all objections due to expectation, having relation to the substances 
which I might desire to use: — so, plates of the most diflerent bodies, 
electrically speaking, — ^namely, sand-paper^ millboard, glue, glass, moist 
clay, tinfoil, cardboard, gutta percha, vulcanized rubber, wood, 4rc., — 
were made into a bundle and placed on a table under the hands of a 
turner. The table turned. Other bundles of other plates were submit* 
ted to different persons at other times, — and the tables turned. Hence- 
forth, therefore, these substances may be used in the construction of ap- 
paratus. Neither during their use nor at other times could the slightest 
trace of electrical or magnetic eflects be obtained. At the same trials it 
was readily ascertained that one person could produce the eflect; and that 
the motion was not necessarily circular, but might be in a straight line. 
No form of experiment or mode of observation that I could devise gave 
me the slightest indication of any peculiar natural force. No attractions, 
or repulsions, or signs of tangential power, appeared, — nor any thing 
which could be referred to other than the mere mechanical pressure ex- 
erted inadvertently by the turner. I therefore proceeded to analyze this 
pressure, or that part of it exerted in the horizontal direction: — doing so, 
in the first instance, unawares to the party. A soft cement, consisting of 
wax and turpentine, or wax and pomatum, was prepared. Four or five 

tueces of smooth slippery cardboard were attached one over the other by 
ittle pellets of the cement, and the lower of these to a piece of sand-paper 
resting on the table; the edges of these sheets overiapped slightly, and on 
the under surface a pencil line was drawn over the laps so as to indicate 
position. The upper cardboard was larger than the rest, So as to covet 
the whole from sight. Then, the table turner placed the hands upon the 
upper card, — and we waited for the result' Now, the cement was strong 
enough to offer considerable resistance to mechanical motion, and also to 
retain the cards in any new position which they might acquire^ — and yet 
weak enough to eive way slowly to a continued force. When at last the 
tables, cards, and hands all moved to the left together, and so a true re- 
sult was obtained, I took up the pack. On examination, it was easy to 
see by the displacement of the parts of the line, that the hand had moved 
further than the table, and that the latter had lagged behind; that the hand, 
in fiict, had pushed the upper card to the left, and that the under cards and 
the table had followed and been dragged by it. In other similar cases when 
the table had not moved, still the upper card was found to have moved, 
showing that the hand had carried it in the expected direction. It was 
evident, therefore, that the table had not drawn the hand and person 
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round, nor bad it moved siaiultaneoasly vitb the hand. The hand had 
left all things under it behind, and the table evidently tended continually 
to keep the hand back. 

The next step was, to arrange an index, which should show whether 
the table moved first, or the hand moved before the table, or both moved 
or remained at rest together. At first this was done by ])lacing an up- 
right pin fixed on a leaden foot upon the table, and using that as Uie 
fulcrum of a light lever. The latter was made of a slip of foolscap paper, 
nnd the short arm, about ^ of an inch in length, was attached to a pin 
proceeding from the ed^e of a slipping card placed on the table, aud 
prepared to receive the hands of the table turner. The other arm, of 11^ 
inches long, served for the index of motion. A coin laid on the table 
marked the normal position of the card and index. At first the slipping 
card was attached to the table by the soft cement, and the index was 
cither screened from the turner, or the latter looked away: then, before 
the table moved, the index showed that the hand was giving a resultant 
pressure in the expected direction. The eflect was never carried tar 
enough to move the table, for the motion of the index corrected the judg- 
ment of the experimenter, who became aware that, inadvertently, a &iiie 
force had been exerted. The card was now set free from the table, t. e., 
the cement now removed. This, of course, could not interfere with 
any of the results expected by the table turner, — for both the bundle of 
plates spoken of and single cards had been freely moved on the table be- 
fore; but now that the index was there, witnessing to the eye, and throuf;h 
it to the mind, of the table turner, not the slightest tendency to motion 
either of the card or of the table occurred. Indeed, whether the card was 
left free or attached to the table, all motion or tendency to motion was 
gone. In one particular case there was relative motion between the table 
and the hands: 1 believe that the hands moved in one direction; the table 
turner was persuaded that the table moved from under the hand in the other 
direction: — a gauge, standin;^ upon the floor, and pointing to the table, 
was therefore set up on that and some future occasions, — and then, neither 
motion of the hand nor of the table occurred. 

A more perfect level apparatus was then constructed in the following 
i)ianner: — Two thin boards, 9J inches by 7 inches, were provided; a 
board, 9 by 5 inches, was glued to the middle of the underside of one of 
these, (to be called the table-board,) so as to raise the edges free from the 
table; being placed on the table, near and parallel to its side, an upri^^ht 
pin was fixed close to the further edge of the board, at the middle, to 
serve as the fulcrum for the indicating lever. Tiien, four glass rods, 7 
inches long and ^ in diameter, were placed as rollers on different parts of 
this table-board, and the upper board placed on them; the rods permit- 
ted any required amount of pressure on the boards, with a free motion of 
the upper on the lower to the right and led. At the part corresponding 
to the pin in the lower board, a piece was cut out of the upper board, 
and a pin attached there, which, being bent downwards, entered the hole 
in the end of the short arm of the index lever: this part of the lever was 
of cardboard; the indicating prolongation was a straight hay-stalk 15 
inches long. In order to restrain the motion of the upper board on the 
loweri two vulcanized rubber rings were passed round both, at the parts 
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not resting od the table: these, whilst they tied the boards together, acted 
also as springs, — and whilst they allowed the first feeblest tendency to 
motion to be seen by the index, exerted before the upper board had 
moved a quarter of an inch sufficient power in pulling the upper board 
back frocn either side, to resiist a long lateral action of the hand. All 
being thus arranged, except that the lever was away, — the two boards 
were tied together with string, running parallel to the vulcanized rubber 
springs, so as to be immovable in relation to each other. They were 
then placed on the table, and a table turner sat down to them: — the table 
very shortly moved in due order, showing that the apparatus offered no 
impediment to the action. A like apparatus, with metal rollers, produced 
the same result under the hands of another person. The index was now 
put into its place and the string loosened, so that the springs should come 
into play. It was soon seen, with the party that could will the motion 
ia either direction, (from whom the index was purposely hidden,) that the 
hands were gradually creeping up in the direction before agreed upon, 
though the party certainly thought they were pressing downwards only. 
When shown. that it was so, they were truly surprised; but when they 
lifted up their hands, and immediately saiv the index return to its normal 
position, they were convinced. When they looked at the index, and could 
see for themselves whether they were pressing truly downwards, or ob- 
liquely so as to produce a resultant in the right or left handed direction, 
then such an effect never took place. Several tried, for a long while to- 
gether, and with the best will in the world; but no motion, right or left, 
of the table, or hand, or anything else, occurred. — [A passage from the 
letter in the Times is worth reproducing here, — as illustrating in other 
words the value of this method of self-conviction. — "The result," says 
Prof. Faraday, ^^ was, that when the parties. saw the index it remained 
very steady; when it was hidden from them, or they looked away from 
it, it wavered about, though they beliered that they always pressed di- 
r-ectly downwards; and, when the table did not move, there was still a 
resultant of hand force in the direction in which it was wished the table 
should move, which, however, was exercised quite unwittingly by the 
party operating. This resultant it is which, in the course of the waiting time, 
while the fingers and hands become stiff, numb, and insensible by con- 
tinued pressure, grows up to an amount sufficient to move the table or 
the substances pressed upon. But the most valuable effect of this test- 
apparatus (which was afterwards made more perfect and independent of 
the table) is the corrective power it possesses over the mind of the table 
turner. As soon as the index is placed before the most earnest, and they 
perceive — as in my presence they have always done — that it tells truly 
whether they are pressing downwards only or o*bliquely, then all efiects of 
table turning cease, even though the parties persevere, earnestly desiring 
motion, till they become weary and worn out. No prompting or check- 
ing of the hands is needed — the power is gene; and this only because the 
parties are made conscious of what they are really doing mechanically, 
and so are unable unwittingly to deceive themselves. I know that some 
may say that it is the cardboard next the fingers which moves first, and 
that it both drags the table and also the table turner with it. All I have 
to reply is, that the cardboard may in practice be reduced to a thin sheet 
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of paper weighing only a few grains, or to a piece of goldbeaters^ skio, 
or even the end of the lever, and (in principle) to the veiy cuticle of the 
fingers itself. Then the results that follow are too absurd to be admitted: 
the table becotoes an incumbrance, and a person holding out the fingers 
in the air, either. naked or tipped with goldbeaters* skin or cardboard, 
ought to be drawn about the room, &.C.; but I refrain from considering 
imaginary yet con^tequent results which have nothing philosophical or real 
in them."] 

Another form of index was applied thus :— »a circular hole was cot in 
the middle of the upper board, and a piece of cartridge paper pasted un- 
der it on the lower surface of the board; a thin slice of cork was fixed on 
the upper surface of the lower board corresponding to the cartridge paper; 
the interval between them might be a quarter of an inch or less. A needle 
was fixed into the end of one of the index hay-stalks, and when all was 
in place the needle point was passed through the cartridge paper and 
pressed slightly into the cork beneath, so as to stand upright: then any 
motion of the hand or hand-board was instantly rendered evident by the 
deflexion of the perpendicular hay-stalk to the riffht or left. 

I think the apparatus I haye described may be useful to many who 
really wish to know the truth of nature, and would prefer that WuXh to a 
mistaken conclusion: desired, perhaps, only because it seems to be new 
or strange. Persons do not know how difficult it is to press directly 
downward, or in any given direction against a fixed obstacle: or even to 
know only whether they are doing so or not; unless they have some indi* 
cator, which, by visible motion or otherwise, shall instruct them: and this 
is more especially the case when the muscles of the fingers and hand have 
been cramped and rendered either tingling, or insensible, or cold, by long 
continued pressure. If a finger be pressed constantly into the comer of 
a window frame for ten minutes or more, and then, continning the pres- 
sure, the mind be directed to judge whether the force at a given moment 
is all horizontal, or all downward, or how much is in one directioii and 
how much in the other, it will find great difficulty in deciding; and will 
at last become altogether uncertain: at least such is my case. I know that 
a similar result occurs with others; for I have bad two boards arranged, 
separated, not by rollers, but by plugs of vulcanized rubber, and with the 
vertical index: when a person with his hands on the upper board is[reqoest- 
ed to press only downwards, and the index is bidden from his sight, it 
moves to the right, to the left, to him and from him, and in all borizon<« 
tal directions; so utterly unable is he strictly to fulfil his intention without 
a visible and correcting indicator. Now, such is the use of the instrument 
with the horia6ntal index and rollers: the mind is instructed, and the in- 
voluntary or qwm involuntary motion is checked in the commencement, 
and therefore never rises up to the degree needful to move the table, or 
even permanently the index itself. No one can suppose that looking at 
the index can in any way interfere wiih the transfer of electricity or any 
other power from the hand to the board under it or to the table. If the 
board tends to move, it may do so, the index does not confine it; and 
if the table tends to move, there is no reason why it should not. If both 
were influenced by any power to move together, they may do so,- 
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they did indeed when the apparatus was tied, and themiDd and muscles 
left unwatched and unchecked. 

I must bring this long description to a close. I am a little ashamed 
of it, for I think, in the present age, and in this part of the world, it ought 
not to have been required. Nevertheless, I hope it may be useful. There 
are many whom I do not expect to convince; but I may be allowed to 
!Say that I cannot undertake to answer such objections as may be made. 
I state my own convictions as an experimental philosopher, and find it 
no more necessary to enter into controversy on this point than on any 
other in science, as the nature of matter, or inertia, or the magnetization 
of light, on which I may differ from others. The world will decide sooner 
or later in all such cases, and I have no doubt very soon and correctly 
in the present instance. Those who may wish to see the particular con- 
struction of the test apparatus which I have employed, may have the 
opportunity at Mr. Newman's, 122, Regent Street. Further I may say, 
I have sought earnestly for cases of lifting by attraction, and indications 
of attraction in any form, but have gained no traces of effects. Finally, 
I beg to direct attention to the discourse delivered by Dr. Carpenter at 
the Royal Institution on the 12th of March, 1852, entitled 'On the influ- 
ence of Suggestion in modifying and directing Muscular Movement, in- 
dependently of Volition': — which, especially in the latter part, should be 
considered in reference to table moving by all who are interested in the 
subject. 

/al htsKitUion^ June 27. 



Art-Manufacture* 

(Continued from page 278.) 

The study of the productions of a past a?e and of the beautiful forms of 
nature has certainly done much for Art of fate, — ^and has laid the founda- 
tion from which much more will arise; but the servile imitation which has 
been unfortunately far more prevalent has filled our shops and houses 
with productions which call up a smile on the face of the man of taste, 
whether Englishman or foreigner. In one place we find a row of sphinxes 
supported by something between an obelisk and a milestone, guarding 
the entrances of a>ow of bouses in the simplest modern English style. In 
another we are condemned to clean our shoes upon a scraper composed 
of two anomalous looking figures, whose wings clasp each other and sup* 

gy the edge by means crt which the mud is to be removed from the sole, 
n one table we see octagonal jugs which look as though they had been 
made out of a number of spare pieces, and call up the idea rather of carpen- 
try than of pottery;— on another — ^probably devised to bold that very unro- 
mantic liquid with which we temper the crudity of oor tea and coffee — the 
ebivalric temperament of the designer comes forth in great force; around 
At top edge is an elegant Gothic fret-work, which might have been bor» 
rowed from the screen of one of our most beautiful cathedrds. Below, the 
same ornament is reproduced in an inverted position. Between these 
two specimens ol happy adaptation we find a knight anned eap*^-jris, 
• From tiM Londoo AtiiMMBaB, MsjF, lasS. 
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IQOuated on a fiery chargeri gallopbg at full speed round the diarplj 
curved side of the earthenware, his hori^e's hoofs being very appropriately 
placed in close connexion with the sharp points of the lower ornaoient 
referred to, and upon which he seems to be galloping* The knight poinU 
his lance in the direction of bis horse's nose, and the weapon being of 
considerable length, reaches about one^third round the circumference of 
the jug. The full effect of the design is not apparent until we glance at 
the other side of this specimen of Art-manufacture, when we Und that 
another mounted knight is galloping along the top of the corresponding 
spikes, — and that his lance, describing nearly another third of the cir« 
Gumference, is pointed curviiinearly at the other gentleman on horseback 
<•— whom he will certainly not catch sight of until he shall have run hica 
through the body, or been run through by him. We have a brazen 
Rachel drawing not water, but inky if anything, from an elegant well, 
shaded by a palm tree in the same hard metal. A young Swiss maidea 
parries an elegant milk-pail on her head» not intended to hold milk, but 
a taper. We have Paul and Virginia under a palm tree, which supports 
a glass for flowers amongst its branches. Apollo dancing and at the sam« 
time supporting a glass epergne twice his own size, suggests the not veiy 
elegant idea of a drunken porter staggering from Covent Garden with a 
large basket of flowers. We have candles stuck into elegant cast tulips 
or Cbina-asters,-^gas rushing forth from the bead of Minerva, — lamp-* 
stands formed of leaves and flowers, which rest upside down with theic 
tips upon the table, and thus support the superincumbent weight, after the 
fashion of the clown who stands upon his hands and supports his fellow 
acrobat with his feet in the air. Such are some of the results that flow 
from the imitative system, by which the ornaments of a past age are im* 
ported and crudely mixed up with objects wherewith they do not harmo- 
nize: — or of that system in which the graceful forms of Nature, instead 
of being adapted as ornaments to objects of utility, are applied without 
taste or judgment, and often degraded to unseemly purposes. 

These solecisres are, it is true, to be found in the productions of other 
countries besides this; hut we must admit, that England commits a great 
many more than her due share of them. It would be very extraordinaiy 
if it were not so, considering the very small amount of attention which 
we have bestowed on Art-education. Dr. Waagen, whose position as 
Director of the Museum of Fine Arts in his own country, gives weight to 
bis words, says: — '^From the first introduction of the Fine Arts in this 
country to the present day, they have received little or no notice from the 
Government as such: their encouragement, like that of many other im-* 
portant objects, has been left to the public. Thefoundation of the Jioyal 
Academy itself is of comparatively recent date, and it is self supported; 
The collection of sculpture and antiquities in the British Museum, and 
that of painting at the National Gallery, have been formed only within 
the last hal(*centuryi, and many of their most valuable treasures are dona* 
tions. of bec^uests of private individuals. Before the building of the new 
Uoiises of.Parltament, the distinguished artists of this country bad .rarely 
-been employed by the Government on works of a monnmental charao^ 
ter, and such eomaissinns were, from their nature, not the olmets ef 
private munific^noe.. !Ikm is one principal cause why in the Englidi 
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school of paintitig and sculpture, no trae monumental ^iyie has been as 
yet Formed. Again, it was onlj in tbe year 1836 that the Schools of 
Design were formed; insthutions by means of which the Fine Arts havfe 
cx6rted a most beneficial influence on the vast productive energy of Great 
Britain. Much improvement in every branch of industry has been ac- 
compHshed by means of these schools, but it roust be acknowledged 
that in many kinds of manufacture the English productions, both in re- 
•gard to their form and their color, show far less taste than those of othef 
"nations. Both the Government and the nation, however, arc nowbecom* 
ing conscious of the great importance of Art, not only in its monumental 
character, but in its relation to industry. The vast range of comparisoil 
which the Exhibition has afforded, by the juxtaposition of the products 
of so many nations, has directed the English mind to more enlightened 
views; and, from the energy of the national character and institutions, 
these newly awakened ideas may ultimately prove of the greatest benefit 
in regard to both the Fine Arts and the manufactures of the country." 

Of his own country the Doctor says: — "Since the year 1815 great 
cflTorts have been made by the successive monarcbs and administrations 
of Prussia to encourage the Fine Arts in that country. Museums and 
other buildings of a similar character have been erected; sculptors, and 
more recently painters, have been employed in the execution of monu« 
mental works, and the cultivation of all those manufactures on which Art 
can exercise any influence has been greatly promoted by the foundation 
of the *Institution for Trades' {Gewerbe Institut), . . . That these 
efforts have led to the happiest results, has been proved by the Exhibition 
which has furnished to Prussia a long-desired opportunity of showing 
^hat progress has there been made." 

Of France, he says: — '*-The French have been distinguished for many 
generations by the great encouragement that they have bestowed, as a 
nation, on the Fine Arts. The French Government under every change 
in its outward form has not failed to regard Art as one of the most im* 
portant instruments of civilization; and recognising its great and benefi* 
cial influence on the manufiictures of the country, has, by the most liberal 

Sants, placed it in a peculiar manner under the protection of the State, 
illions of the national revenue have, in consequence, been devoted to 
the erection of great public edifices, and to the purchase of the best wortrs 

of native artists In consequence of this encouragement on 

the part of the Government, the French School of Art has been most 
fortile in its productions; tnany branches of Art have been brought to a 
Tare degree of perfection, and the difinsion of an improved taste has ex* 
ercised a roost beneficial influence on a variety of trades and handicrafts. 
By these means Paris lias became an universal market, not only for the 
Fine Arts themselves, but for most of the branches of mdustiy to which 
they are in any way allied." 

Lastly, in speaking of the United States of America, the Doctor says:— ^ 
**The American States, which in the course of a few ^generations have 
established so vast a scheme of municipal and political institutions, have 
attained to great perfection in many branches of industry, and are now 
beginning to turn their attention to the sciences, and also to those arts 
which minister to the spiritual rather than to the animal wants of man, 
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and which have for their high purpose the ioTeatigation of truth, and the 
expression of beauty through form. All who have truly at heart the ad- 
yancement of civilization, and regard it as the common good of mankind, 
must surely rejoice at the success which has attended this new movement 
of the American mind." 

Mr. Redgrave, like every well informed man who has taken up the 
subject, speaks in like terms of the steps that have been taken in other 
countries in relation to the education of the eye and hand oi the people. 
He says: — ^4n estimating the progress of this country in ornament and in 
Art- workmanship, as compared with the Continental nations, there is one 
circumstance that mukt enter largely into consideration. In France, 
Germany, Italy, and Belgium, in addition to schools for teaching orna- 
mental arty royal and national manufactories have been established for 
many years. In these no necessary expense is spared to bring to perfec- 
tion the fabrics wrought in them, both as to the highest excellence of work- 
manship and materials, and to their embellishment by ornamental design. 
The best painters, sculpters, and designers, as well as men of the most 
scientific acquirements in botany, mineralo^, and chemistry, are among 
their professors; and, the works being carried on at the public expense 
for the attainment of excellence, the cost of repeated &ilures is unheeded. 
In such establishments a hand of skilled workmen must of necessity be 
trained, to the ultimate benefit of the private manufacturers, and those 
difficulties which science had found means of surmounting, or those new 
processes and new materials which it had brought to light, be spread 
abroad for the common advantage of all. Moreover, the sight of excel- 
lence and of the products of skilled workmanship is one of the greatest 
stimulants to further exertion, since all Art and all Manufacture arrive at 
perfection by gradual advances on past labors. The workman who sees 
the Insults of the skill which has produced such works in china and por- 
celain as were exhibited in the Sevres room or in the hall of the Zollve- 
rein, must feel this stimulus in no mean degree. When it is remembered 
what one sinffle artist did in this country for the same manufacture, and 
how greatly Wedgwood and his workmen were indebted to Flaxman, 
we can well feel what influence a band of arti&ls of like ability, exercising 
their talents to improve every department of the manufacture, and of these 
a continued succession, would be likely to exercise over die taste and 
skill of those in contact with them. Nor is this all: the excellence of one 
fabric awakens a desire for like excellence in others, and calls forth the 
same spirit of emulation. It surely cannot be doubted, therefore, that 
the Continental nations, and more especially France, in this manufacture, 
and through it in many others, have been largely benefited bv such in- 
stitutions; besides the amount of national reputation obtained by tbem 
from the display of the choice works which are therein produced." In 
referring to some French paper-hangings, he says: — they exhibit ^4he 
superiority of the French working artist. The men who carry out the 
designer's inventions in France must themselves have a large share 
, of skill and art*knowledge to be able to prepare the design for the manu- 
facturer's processes with the ability so evident in the works just remark- 
ed upon." This superiority of the French over the £nglish art- workmen 
is remarked in connexion with many branches of industry, and especially 
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in the treatment of the human figure. In wood carving, for instaneey tba 
English are certainly amongst the best of imitative artists; but there is a 
marlced deficiency apparent whenever they attempt to represent the human. 
fig[ure, which can never be successfully rendered on the merely imitative 
principle, as flowers, fruits, and other objects may. It is requisite that 
the workmen should have some knowledge of the structure of the body to 
enable him to render with efiect any design containing the human form 
-with which he may be entrusted. 

The Ofiicial Report of the Jury concludes with the following passage:--^ 
*'The Jury of Class Thirty having brought their labors to a conclusion, 
cannot refrain from expressing their hope that steps may be taken for 
rendering the Great Exhibition as useful aAer it has ceased to be, as it 
has proved gratifying and instructive in the course of its short existence*' 
It is the wish to see these hopes realized that impels the Jury, even at 
the risk of overstepping the strict limits of their functions, to submit with 
great deference their views on this point to the Royal Commissioners. 
The foundation of a permanent industrial museum in the heart of the me- 
tropolis of trade and industry, seems to the Jury the logical and practical 
consequence of this Exhibition. It is in the Crystal Palace that the great 
truth has been impressed upon us, that art and taste are henceforth to be 
considered as elements of industry and trade, of scarcely less importance 
than the most powerful machinery. It seems also natural that this museum 
should in the first instance consist of the objects to which the several juries 
have called public attention as happy types and models for imitation. 
While such a museum on the one band would be a lasting depository of 
industry and of the arts — it would on the other serve as the best and 
easiest standard of comparison by which human ingenuity might mark 
its progress on the opening ten years hence of a new Great Exhibition. 
It would serve alike as a guide and as a beacon." 

These decided opinions and recommendations of a jury which included 
the names of foreigners having a large experience of the sort of institu- 
tions recommended, must be looked on as raising to a high place among 
the topics of the day the subject of supplying artistic education to the 
working and other classes. 



•fln Account of the Means taken to Raise a Sunken Floor of a Warehouse at 
MiU Lane, Tooky Street* 

In the year 1849, Alderman Humphrey built a stack of warehouses at 
the bottom of Mill lane, Tooley street, from designs prepared for him by 
his architects, Messrs. Allen, Snooke, and Stock. That portion of the 
work which forms the substruction was carried on somewhat irregularly, 
and was directed in great measure by the Alderman himself. The build- 
ers were Messrs. William Cubitt and Company, of Gray's Inn road. 
The foundations of the piers and front wall, against the street, were put 
in entirely under the Alderman's own direction, so that, whatever has 
taken place from defective construction reflects in no manner either on his 

*From the London Builder, No. 539. 
Vol. XXVL— Thxiu) Sxbim.— No. 6.-.Novmbbb, 1863. 29 
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tTchheets or his builders. Some time sinoe, we described briefly, after 
m personal visit, the failure in tbe foundation here, and the means adopt* 
ed to raise the floors. On the IStfa alt. Mr. V Anson laid the particulars 
of the case before the Institute of Architects, and we add a portion of his 
statement: — 

The building eonsists of seven stories, including the basement. The 
roof is a queen post roof, of about 60 feet span; the height of the top story, 
from the floor to the under side of the tie-beam, is 10 feet; the walls are 
1^ brick thick in the recesses, and 2 bricks thick in the piers. The upper 
floor is constructed with wooden girders, having a bearing from centre to 
centre of the iron posts of lb feet; tbe girders are 13 inches square; die 
joists, 12 inches apart, 12 inches by 3; and the bearing between tbe gir- 
ders is 11 feet 6^ inches, or from centre to centre of the posts 12 feet 1\ 
indies; the girders are supported by iron posts, to which I shall hereafter 
refer, and their ends rest on stone templates. Tbe height of the story 
next beneath the topmost floor, from the top of the floor to the under side 
of the joist above, is 8 feet 10 inches; the walls on this floor are 2 bricks 
thick in the recesses, and 2^ m the piers. This floor is constructed as a 
fire-proof floor, with arches 1 brick thick, in cement, springing with a 
rise of 12 inches and a s^n of 12 feet 7 inches, from iron girders, or 
springers; there is a layer of concrete over these arches, on which the 
floor surface is formed with asphalte; the abutment of the arches is stiff- 
ened by tie bolts running longitudinally through the building, one in the 
centre of each bay, between the iron story posts. The construction of the 
floor next but one to the topmost floor is similar to that of the topmost 
floor; the walls are 2} bricks thick, and the height of the stoiy, from the 
top of the floor to the under side of the joists, is 8 feet 9 inches. The 
floor next but two to the topmost floor is fire^proof, being formed of brick 
arches built in cement with a thickness of concrete, covered by an as- 
phalte flooring, as already described for the floor next the topmost floor; 
the walls are 3 bricks thick. The height of this floor, from the surface 
of the asphalte to the under side of the joists above, is 8 feet 9 inches. 
The floor next but three to the topmost floor, in ordinary parlance the 
first floor, is of timber construction, and similar to that of the topmost 
floor, except that the spaces between the joists are filled in with concrete, 
supported on a layer of slates fixed between the joists by wooden fillets. 
The height of this floor, from the surfece of tbe floor to the under side of 
the iron springer, is 8 feet 2 inches, but under the centre of tbe arch 9 
feet 2 inches; the walls are 4 bricks thick in the recesses and 4^ in the 
piers. The ground floor is paved with slate, bedded on concrete, resting 
in the arches of the basement story, which arches are 9 inches thick, built 
in cement, and have a span of about 9 feet 4 inches, and a rise of 13 
inches. This floor is 9 feet 10 inches to the under side of the girders, 
and 10 feet 10 inches to the under side of the joists; the walls of the same 
thickness as in the floor above. The basement floor is paved with stone, 
and is 8 feet 10 inches high under the centre of the arch. 

The iron posts supporting the floors increase in size from the top of the 
buUding downwards; the caps are cast with tbe posts, and have a spread 
of 3 feet. The diameter of the upper story posts (or rather the width df 
the web) is 8 inches, and the metal web is 1 inch thick, and the centre 
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of the post is, I believe, hollow. The diimeter of the lower stoiy posts 
is 11 inches, the metal of the web is l^ inch thick. The warehouse is 
fhns divided into four horizontal compartments, which are, it is presumed, 
effectually fire*proof, and the compartment between the ground floor and 
first floor is further made more secure by the quasi fire*proof constructioa 
of concrete laid between the joist8,-*-a principle which Alderman Hum« 
phrey has carried out to a much greater extent in some of his other ware- 
houses. The total area of each floor is about 6666 feet, and the total 
cubical contents of each fire-proof compartment, including the thickness 
of the timber floor, is 133,000 cubic feet. The communication between 
the several fire-proof compartments is at present, and is intended perma- 
nently to be, by means of a staircase external to the building, but be- 
tween the two compartments comprised between the fire-proof archesi it 
is by the usual internal ladder from floor to floor. 

mfore its completion the warehouse be^n to show some evidences of 
settlement, which, as the loading wasapphed, greatly increased until the 
settlement of the story posts reached as much, in some cases, as 10 inches, 
one of the first symptoms being the crushing of the arches springing from 
the piers in the basement 

With the exception of the great defect of putting all the floors out of 
level, the building sufi*ered no further damage than that the several brick 
arches, and particularly those in the basement floor, were all more or less 
fiactured, and some of the stone templates in the wall were also split. 

The simple and efficacious means which have been used to rectify this 
defect is the subject to which I now call attention. Simple and compa- 
ratively easy as the operation may appear, I know of nothing of its kind 
which has been more successful; and the experiment having been con- 
ducted on a scale of some magnitude, and with such satisfactory results, 
I have thought it might not be devoid of interest. 

The warehouse having been relieved of all its contents, except on the 
upper floor, which was loaded all the time, the first operation was to re- 
move the pavement of the basement, and to shore up the warehouse on 
that floor. For this purpose four cast iron girders, each capable of bear- 
ing a weight of 150 tons, were inserted Sirough the piers under the 
springing of the arches, and these were efiectually shored up bv timber 
shores. The next step was to sink down to the foundations of the piers. 
Here the concrete was found defective and soft, but the great error seems 
to have been in not excavating the ground down to the gravel, and 
placinff the original concrete on it. In restoring the work this was, how- 
ever, done. The first concrete was removed, and the ground below 
having been excavated, fresh concrete of Thames ballast and stone lime 
was put in, resting on the gravel. The thickness of the new concrete 
was from 5 to 7 feet. The lower parts of the original brick piers, which 
were built in mortar, were removed, sometimes in one and sometimes in 
two at a time, the upper parts being carried during the underpinning by the 
iron girders, and the piers were rebuilt with brick-work in cement, lliese 
parts having been made seoure, new arches of three half-brick rims were 
introduced under the origmal arches, springing from pier to pier, and on 
which the skewback which carried the floor arches of the ground floor 
was cut These arches were consideraUy crippled, and the apringmg Ibe 
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now shows by its sagging, as it were, towards the middle of the buildin^^ 
how considerable a settlement has taken place, but it is now only in this 
part of the building that it can be observed. The floor arches were re- 
paired and made good. The concrete covering was also partially removed, 
and the whole of the slate paving of the ground floor. The concrete hav- 
ing been made good and brought to a level, the slate pavement was re- 
laid. The foundation having then been perfectly secured, centres were 
fitted to the two end bays of all the brick arches above the basement, 
which was shored up, and one coarse of bricks was removed all along 
the crown of the arches which were shored; against the side walls of the 
warehouse the arches were cut through so as to leave them quite free and 
clear of the walls, and the brick work round the ends of the iron springers 
was cut away so as to leave the ends free, and all the bolts secunng caps 
to the wooden girders were screwed out and left loose. Stout uprights 
were then placed in the centre between each post, from the basement arch 
to the underside of the iron springer of the first fire proof floor; and twen- 
ty-eight screw jacks of various forms and power having been procured, 
were fixed as close as they could be conveniently to the sides of the posts, 
and other strong uprights were placed above the jacks up to the under- 
side of the girders on the top floor. A man having been placed to look 
out on every floor, the screwing- commenced, by which at every effort 
the floors were raised from j^th to |^th of an inch. 

The raising was thus eSiected of all the floors above the first floor, and 
gradually, as they rose, iron wedges were applied under the caps of the 
first floor, and also over the uprights between the posts. This operation 
of screwing having been gradually carried on a little at a time, at inter- 
vals of a day or so, until the floors were raised as high as was considered 
safe, the screw jacks were removed, and upright shores were placed 
against the posts, which were then left loose, and by the aid of two small 
jacks they were each got up, and stone and iron bases placed under them 
and well wedged up. When the whole had been made secure and firm, 
the brick arches were repaired, and made good. The whole operation 
of screwing up, including the preparing for it, and making good after it, 
occupied two months. The jacks were worked two at a time, and there 
were sometimes ten men to one jack. The whole work has now been 
most effectually carried out, and there are few traces (except the sunk line 
of the springing of the basement arches) to indicate the great settlement 
which took place. The restoration has not, however, been carried out 
with mathematical precision, and it has been thought necessary to intro- 
duce some iron wedges between the iron caps and springers; and to make 
doubly sure, the wooden girders have had an extra camber given to them, 
and are blocked up with wooden blocks on the iron caps. 

The warehouse has now been carefully and fully tested, and there is 
no further evidence of settlement or giving in any direction. 

One thing which is particularly instructive in this partial failure, is the 
fact that the foundation of the flank wall, which was built at the same 
time as the foundations for the story posts, and is carried down to the 
same level, has not sunk. Another instance of the necessity of making 
the foundation for story posts and columns stronger than the continnbus 
foundation of a wall, once came under my own observationi in the case 
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of the enlargement of a warehouse^ where the flank wall, \ifhich had stood 
perfectly well, having been removed^ and the warehouse enlarged by 
building another flank wall, removed further out by one bay, a range of 
posts was built on the foundation of the old wall, every one of which 
failed. 

The cost of Alderman Hutaphrey*s warehouse was about 12,000/. in 
all, or about 190/. to the square superficial. The cost of the restoration 
was about 1000/. 



Twenty-third Meeting of the British Association for the Mvancement of 

Science.* 

Introductory Address on General Improvements in Mechanical Science 
during the past year. By W. Fairbairn.-— The first subject noticed by 
Mr. Fairbairn was Ericsson's Caloric £ngine,'from which so much had 
been expected. It was constructed, he said, on the same principle as 
the air engine of Dr. Stirling, invented ten years ago — the chief differ- 
ence being, that the air in Ericsson's engine is passed through wire gauze 
to take up the heat, instead of through plates of iron. The great objection 
to the engine appeared to be that two-thirds of the power were wasted in 
passing the air through the gauze; and though it might be premature to 
pronounce an opinion before the results of the improvements lately effect- 
ed were known, yet if so much of the power was required for taking up 
the heat, Mr. Fairbairn could not but think it must prove a wasteful ei^ 
penditure of fuel. — The improvements that during the last year had been 
made in the application of the screw propeller were opening a new era in 
the history of our war and mercantile navy, of which the recent review at 
Spithead might be considered an indication. We were now in a state of 
transition between the paddle and the screw, and he had no doubt that 
in the progress of time great improvements would be made in the con* 
struction of the engines, and in their applicability to the work, which 
\tould materially economize space and power in our steam vessels.— Mr. 
Fairbairn next alluded to the construction of an immense steam vessel, 
which had been undertaken by Mr. Brunei and Mr. Scott Russell, of 
such vast dimensions that it would stretch over two of the largest waves 
of the Atlantic, and would thus obtain a steadiness of motion which 
%vould be a preventive against sea-sickness. This mammoth steamer is 
to be 680 feet long, with a breadth of beam of 83 feet, and a depth of 58 
feet. The combined power of the engines would be that of 2600 horses. 
The ship is to be built of iron, with a double bottom of cellular construc- 
tion, reaching six feet above the water line, and with a double deck, the 
upper and the lower parts being connected together on the principle of 
the Britannia tubular bridge, so that the ship will be a complete beam. 
It w*ould thus possess the strength of that form of .construction', and not 
be liable to "hogg," or break its back, as had been the case with other 
ships of great length. The double bottom would be a means of increased 
safety in other ways, for if by any accident the outer shell were broken, 
jtfae inner one would prove effectual to keep out the water. As an addi- 
* From the London. Atbcnmiin, September, 1863. 
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tioaal fiftcuritj, however, it was divided into ten water-tight compait* 
ments. The 6hip woiikl be propelled by paddles and by a screw, which 
would be worked by separate sets of engioes, so that if any accident oc- 
curred to the machinery of one, the other would be in reserve. He said 
he had no doubt that if properly constructed this ship would answer the 
expectations eetertaiaed of its capabilities and strength, and thai it would 
form, when completed, the most extensive work of naval architecture 
that had ever been constructed. — The next subject tq which Mr. Fair- 
bairn adverted was the improvements making in the locomotive depart- 
ment of railways, particularly to an engine constructed for the southern 
division of the North Western Railway, from the designs of Mr. M'Con- 
nell, which was the most powerful locomotive that had yet been made for 
the narrow gauge. The peculiarity of construction consisted in the great 
length given to the fire box, in which the greatest amount of steam is 
always generated, and in the comparative shortness of the tubes, which 
were only half the usual length. The steam generated by this boiler 
was sufficient for any engine of 700 horse power. The engine was in- 
tended for an express train that would' complete the distance from Lon- 
don to Birmingham in two hours. In manufiscturing machinery there 
had also been great activity and progress during the past year, and it was 
gratifying, Mr. Fairbairn observed, to find accompanying this improve- 
ment in machinery a most prosperous condition in the working classes 
engaged in those manufactures — a prosperity which had never been 

Siuafled within bis experience. He attributed this prosperous state of 
ings to the combined operations of improvements in machinery and the 
removal of commercial restrictions. The improvement which he more 
especially noticed was that of a new combing machine of French inven- 
tion, applicable alike to cotton, to flax, and to wool. It combs the fibre 
instead of eardinjz it, a number of small combs being applied in succession 
to the cotton or fiax, bv which means a much finer yam can be produced 
from the same material than is possible by the fi>rmer processes. As evi- 
dence of the present activitv and enterprise in manufacturing industry, 
Mr. Fairbairn mentioned the erection of a mammoth alpaca woolen 
manufactory, b^ Mr. Salt, of Saltaire, near Bradford, which was 660 feet 
lon^, 60 feet wide, and six stories high, besides offices, warehouses, and 
yanous other buildings connected with it. Their steam engines to drive 
the machinery would be equal to 1200 horse power, and the fiietory 
would employ upwards of 3000 hands. The cost of the whole would 
be upwards of 300,000/., and the enterprise was that of a single individaal. 
Mr. Fairbairn concluded his r^m^ of manufacturing progress by noticing 
the improvements introduced by Prof. Crace Calvert, of Manchester, in 
the process of smelting iron by previously removing the sulphurous va- 
por nrom coal and coke. The results had proved most satisfactory, the 
strength of the iron produced by this process being about 40 per cent 
greater than that made in the ordinary way. 

Rqipori qfthe CemmUUe appwntedtn 1852 to prepare m Memorial to Me 
Hon. Eatt India Company on the Meant of Cwding Mr tn TVopical CH- 
'motet. By W. J. MACQooftN Rankike. — In the absence of Mr. Rankiiie, 
one of the Secretaries read the Report, whidi was femided on ezperi* 
ments with apparatus invmted by Piof. Smythi deacxibed by him at a 
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previous meeting of the Association. The principle of the invention eoar* 
abts in cooling the air by expansion. The air at the temperature of the 
atmosphere \& first compressed in a bell receiver^ and the heat generated 
by this compression is lowered by passing the air throu^^h a number of 
tubes immersed in water^ by which means it acquires in us compressed 
state the normal temperature of the atmosphere, say 90^ of Fahrenheit. 
^The air then passes into another inverted bell receiver, where it is ex-» 
panded to the ordinary pressure of the atmosphere, and during this ex- 
pansion it absorbs so much heat that the temperature is reduced to 60^. 
It ia then admitted into the room to be ventilated. The compression of 
the air during the experiments in the first cylinder was equal to 3^^^ ins. 
of mercury per square inch above the pressure of the atmosphere, and 
the refrigerator exposed a cooling surface of 1100 square feet, which was 
considered sufficient to reduce the temperature of the air in passing througb 
the tubes to that of the atmosphere, viz: 90^ The Report stated that by 
means of this apparatus, 66,000 cubic feet of air per hour might be cool- 
ed from 90^ to 60^, by a steam engine of one horse power, which is re-* 
quired to raise and depress the bell receiver. The advantage of cooling 
the air by mechanical means instead of by evaporation, was stated to be 
the avoidance of aqueous vapor with which the air is injuriously charged 
by the evaporating process. 

On ReajAng MachiTiery. By A. Crosskill. — Mr. Crosskill gave an his- 
torical account of the invention of reaping machines, from their use by ihe 
Romans and Gauls to the present time; with a view to show that though 
leaping machines had not been brought prominently to notice before the 
Great Exhibition, such implements had long since been invented, and 
that the reaping machines of Messrs. M'Cormack and Hussey were con- 
atructed on the same principles as those which had been previously made 
in this country. Among other English inventions of reaping machines^ 
he mentioned one by Mr. Smith, of Deanston, in 1812, which from time 
to time underwent improvements, and in 1835 it worked very successfully 
at the meeting of the Highland Agricultural Society. After that trial it 
was laid aside, as British farmers did not encourage, and, during the re^ 
dundanoe of labor, did not want such machines. In 1822, Mr. Ogle, of 
Remington, near Alnwick, invented a reaping machine, which appears to 
have served as a model for Mr. M'Cormack, as his machine is m almost 
every particular the same as Mr. Ogle's, a description of which was pub* 
Kshed in 1826. The same circumstances which prevented the adoption 
of Mr. Smith's reaping machine also caused Mr. Ogle's to be laid aside; 
ttiough in America, where labor is scarce and the stalk of the corn more 
slender and dry, and therefore better adapted for the action of mechanical 
eutters, M'Cormack's reaper was soon in extensive demand. It was sta- 
ted by Mr. Crosskill that about 2000 of M'Cormack's machines are an- 
nually sold in the United States, and that Hussey's is in nearly equal 
request in that country. The celebrity acquired by those machines ia 
the Great ExhiUtion induced Mr. Bell, of Scotland, who had gained a 
prize in 1829 from the Highland Agricultural Society for a reaping ma-, 
chine, to bring his invention again into the field. In 1862 he contested 
With Mr. Hussey at the meetmg of the Highknd Society at Perth, and 
carried away the prize; and his reaping aaehine had proved Txetorious 
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on several subsequent trials. It was to this invention that Mr. Crosskill 
particularly directed the attention of the Section. It differs in several 
essential points from those of M'Cormack and Hussey. In the first place, 
the machine is propelled before the horses, which are harnessed to a pole 
in the centre of the machine, and not on one side; in the next place, the 
cutters act like large double edged scissors, which clip the corn as the 
machine is propelled into it; and a further advantage is, that it gathers 
the corn after it is cut without requiring a man to rake it otT, which is 
necessary in the two other machines. The arrangement of the self-act- 
ing gatherer consists of an endless band of canvas, on to which the cora 
falls as it is cut, and it is then thrown on one side by a continuous mo* 
tion of the canvas as the machine advances. With this machine, Mr. 
Crosskill stated, one acre and a half of corn per' hour may be cut wiA 
two horses and one man to drive them. 

In the discussion which ensued, Mr. Samuelson, the maker of M'Cor- 
mack's machines, admitted Bell's reapers cut the corn better than M'Cor- 
mack's; and that the saving of the hard work required from a man in 
gathering the corn was an important advantage; but the draft of M'Cor- 
mack's machines, he said, is lii;hter, and they are less costly. It was 
stated that the cost of Mr. Bell's reaper is double that qf Mr. M'Corraack's 
or Mr. Hussey's, the one being 40/., the other 20/. Mr. Crosskill stated, 
in reply to questions respecting the difficulties encountered in the use of 
reaping machines when corn is laid, that there is no difficulty in cutting 
and gathering laid corn, if the machines meet it inclined towards them, 
so that it may fall on the gathering board as it is cut. Models of the three 
machines were exhibited. 

The Rise^ Progress^ and Present Posititm of Steam JVavigation in Hull. 
By J. Oldham. — In this paper Mr. Oldham took a retrospective sur%'ey 
of the application of steam power to the propulsion of ships, with a view 
to prove that Hull has taken a prominent part in the introduction and 
improvement of the invention. In 1787 experiments were made in Hull, 
by Messrs. Furnace & Ashton, which resulted in the construction of a 
steamboat worked with paddles, that attracted the attention of the Prince 
Regent, by whom the boat was purchased; but it was soon after mali- 
ciously burnt. In 1814, the first vSteamboat on the Humber was establish- 
ed to run from Hull to Gainsborough. It was called the Caledonia^ and 
it accomplished, under favorable circumstances of the tide, fourteen miles 
an hour. The first sea-going steamboat sent from Hull was in 1821; and 
it was supposed to be the first steamboat that plied on the east coast of 
England. The sea-going steamers that are now connected with the port 
of Hull have an aggregate tonnage of 9139, and 2749 horse power. The 
tonnage of the river-boats is 2218, with 1135 horse power. The other 
steamboats coming to Hull have a burthen of 5909 tons and 2236 horse 
power. There are altogether 80 steamboats trading with Hull, of which 
number 15 are propelled by the screw. 

A discussion arose on the respective merits oiF the inventors of steam 
navigation, and the priority of their inventions; in which discussion Mr, 
Fairbaim, Mr. Bayley, and Mr. Thompson took part. Mr.Fairbairo said 
he saw the Caledonia enter South Shields, and that it was the first steam- 
boat in the North after Henry Bell's on the Clyde. &^11^ it was stated, 
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got the idea of his engine from Symington, and he made propositions to 
our Government, and to Napoleon during the temporary peace, for apply- 
ing the principle to war ships; but the plan was rejected, as such a means 
of propelling ships was considered to be impracticable* In reference to 
Fulton's claim to be the original inventor of steam propulsion, Mr. Fair- 
bairn said, that Fuhon had most probably seen an account of Symington's 
experiments; but there could be no doubt that he had the precedence in 
bringing out steamboats in 1807, and afterwards more successful in 1810, 
when his steamboat was at work on the Hudson. 

Jl Brief Descnptian of Locking if Cook*s Rotary Valve Engine^ and its 
Jidvantages. By G. Locking. — In this engine a metal disk, with three 
apertures, slowly rotating on a flat surface, with corresponding openings 
connected with the boiler and the cylinders, supplies the place of the or- 
dinary slide valves. Rotary motion is given to the valve by a vertical 
shaft, on which there is a pinion that is worked by a cog-wheel on the 
shaft of the engine. The two bearing surfaces are ground steam-tight, 
and an outer casing serves to confine the steam, as in the common slide 
valve. The .advantages said to be gained by this arrangement are the 
diminution of friction and a more ready means of cutting off the steam 
and of reversing the engine. As the rotary valve has a continuous slow 
motion, the inconvenience and friction occasioned by the rapid recipro- 
cating action of the slide valve is avoided. Among other advantages of 
this contrivance, it was stated that it costs less, is less liable to get out of 
order, and occupies less room. Mr. Cook, the inventor, is a working 
mechanic in Hull. 

Mr. Fairbairn, Mr. Roberts, Mr. Hancock, and other gentlemen ex- 
pressed themselves favorably of the invention, and at the conclusion of 
the business, the members of the Section paid a visit to Messrs. Locking 
& Cook's works, to inspect a steam engine constructed on this principle 
in action. 

On a new Thermostaifor regtdating Temperature and VentiiaOon. By 
W. Sykes Ward. — ^This apparatus consists of a series of flat circular hol- 
low cases, about one foot in diameter and one inch deep, attached to- 
gether in their centres. Each case contains a small quantity of sulphuric 
ether, which is readily affected by change of temperature. The cases, 
comprising about six, are suspended one under the other, and to the 
lowest one is attached a weight by a cord that passes over an eccentric 
pulley. On an increase of temperature, the ether expands, and the weight 
falls down, and it is drawn up again by the pressure of the atmosphere 
on the external disks of the cases when the air is cooled. By connecting 
the weight with the ventilators of a conservatory, or other building, the 
temperature can be thus regulated to any required degree by a previous 
adjustment of the apparatus. 

On a Compound Safety Valve^ and On an Improved Tubular Boiler. By 

JaMRS HOPKINSON. 

On Railway Occidents by Collision^ and their Preiyention. By the Rev. 
Dr. ScoRCSBY. — After advertintJ^ briefly to the numerous railway acci- 
dents caused by collision, Dr. Scoresby proposed as a means of dimin- 
ishinsr, if not of preventing, such oci*urrence$, the adoption of a more 
fieqneot and effectual communication by electric telegraph. His plan is 
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to establish telegraph stations at distances not greater than five miles 
aparty the connexion between them beinji; made by separate wires, and 
exclusively appropriated to railway signals, and not extending coiittn«- 
ously further than from one station to another. Whenever an obstructioft 
occurred on the line, it should be signalled in both directions, and no 
train should be allowed to leave any railway station until a signal had 
been received from the telegraph station in advance that the line was aa 
&r clear. By the adoption of a short code of signals, these communica- 
tions could be transmitted with great facility, and should any inconvent- 
ence be in the first instance experienced at junctions and cross-lines, be 
had no doubt that a little experience, and adaptation of the arrangements 
to the special circumstances, would soon remove it. The expense of 
such a complete system of telegraph signalling would be more than com- 
pensated to the railway companies by the avoidance of collisions, and, 
viewing it only in an economical point of view, the Directors would find 
it to their advantage to adopt such a plan. As an illustration of the pe* 
cuniary losses which railway companies sustain in consequence of acci* 
dents by collisions. Or. Scoresby mentioned the case of a firiend of bis, a 
clergyman, who received such severe injury by a collision, that he would 
be for the rest of his life laid upon his back, unable to perform his clerical 
duties, and he and his family had to be supported at the cost of the rail- 
way company. 

On Railway CoUisUmSy wUh Suggestions far their Preveniion. By the 
Rev. F. F. Statham. — The plan proposed by Mr. Statham, is to prevent 
collisions by adopting a more effectual means of retarding trains in mo** 
tion, so that they may be brought to rest within a distance of fifty yards. 
He made three suggestions, the first of which was, to retard a train in 
motion by the expansion of wings, or of fans, to increase the resistance 
of the air; the second was, to employ an electro-magnetic brake, acting 
directly on the rails by the attraction of electro*maguets fixed to the car- 
riages; and the third was, to cause jets of steam to issue from the front 
of the engine, and thus obtain a reacting resistance from the air. 

In the discussion that ensued all the plans were considered. Mr. Star 
tham's fan-retarder was shown to be altogether impracticable, since, to 
oppose any effectual resistance would require an expansion of acres of 
surface; nor were the electro-magnetic brake and the steam jets consi- 
dered of much more practical utility. Dr. Scoresby's plan of telegraph 
signals was approved by several members, as being a more perfect car- 
rying out of the plan which is now adopted; the chief novelty of the pro- 
position consisting in the establishment of district wires and stations at 
short distances for railway purposes. Mr. Nelson, who has paid much 
attention to railway statistics, adduced the following curious computation 
in illustration of the comparatively few deaths causedby railway accidents: 
That if a person were born in a railway carriage, and were to be continu- 
ally traveling on railways till he was killed by an accident, he would, 
according to the average number of passengers and deaths, live 960 years. 

^ Description of some of the large Valves and other Machinery which 
have been employed for the Discharge of Water at the Manchester Water 
Works. By J. F. Bateman. — Mr. Bateinan described, at great length, 
the sources of supply and the means adopted for conveying the water 
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from the different collecting reservoirs to the service-reserroir in Man* 
Chester^ and the peculiar valves required to cut off and regulate the water 
supply to the inhabitants. The magnitude of the Manchester Water Works 
was stated to be greater than that of the Croton Aqueduct at New York, 
which has been hitherto considered the largest of modern times. The 
three principal reservoirs will contain 500,000,000 of cubic feet of water, 
and there are two smaller reservoirs which hold 100,000,000; so that the 
total qu«iDtity stored up for the consumption of Manchester and the neigh* 
boring mills is 600,000,000 cubic feet. The furthest reservoir is 20 miles 
distant from Manchester, and is 420 feet above the level of the upper 
part of the city. The daily consumption of the inhabitants is 30,000,000 
gallons, which are supplied immediately from a service reservoir 150 feet 
above the level of Piccadilly, at the highest part of Manchester. The 
valves of the main pipes which open and cut off the supply are 40 inches 
in diameter, and with a pressure of 150 feet on that area, it would have 
been impossible, without great labor of complicated machinery, to have 
opened and closed the valves had they been of the ordinary construction. 
Mr. Armstrong, of Newcastle, suggested, as a means of overcoming the 
difficulty, that the lai^ valve should be divided into three, and this plan 
had been found to act remarkably well. A small compartment of the 
valve was first withdrawn, and the rush of water through it having filled 
the pipe, the pressure was counteracted, and the other and larger divisions 
of the valves could then be easily lifted. By this contrivance the mains 
could be opened and closed by one man. Another object to be accom- 
plished was to arrest the flow of water in case the lar^e pipes with such 
a pressure upon them should burst and flood the neighborhood. This 
was successfuUy effected by introducing into the mam pipe a kind of 
flood gate, which was opened at a certain angle bv the ordinary flow of 
the water, and at that inclination it held suspended, by means of a lever, 
a heavy weight connected with a throttle valve. When the rush of water 
greatly exceeds the ordinary flow, a catch that retains the lever is with- 
drawn, and the fall of the weight closes the throttle valve and stops the 
flow. This self-acting machinery has more than once prevented serious 
damage that would have arisen from the bursting of the pipes. Another 
contrivance invented by Mr. Moore, a gentleman in Mr. bateman's office, 
deserves mention. The water in the reservoirs is generally beautifully 
clear, but during heavy rains it becomes turbid, and would be unfit for 
the consumption of the inhabitants without being filtered. To avoid the 
inconvenience and expense of filtration, Mr. Moore suggested a plan for 
separating the turbid water fi-om the clear. A weir was constructed^ 
over the edge of which, during[ dry weather, the water in the reservoir 
flows perpendicularly into a drain pipe immediately below, which con- 
veys the clear water to the service reservoir; but in heavy rains, when 
the water is turbid, the extra flow shoots it over the first drain into a se- 
cond, to convey it to the reservoirs that supplv water power to the mills. 
By this simple arrangement the turbid and clear waters are separated, 
and it is calculated that a saving of 100,000/. has thus been effected. In 
supplying Manchester with water, a new kind of fire-plug has been 
adopted, consisting of a gutta percha spherical valve, which closes the aper- 
tures, and when the water is required to escape, an instrument is intro- 
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duced which forces down the raive. The great water pressure in the 
pipes forces it so high that there is no necessity for fire engines; and the 
effectual manner in which fires are extinguished by the torrent of water 
that can be thus applied has greatly din^inisbed the cost of insurance in 
that city. Mr. Bateman stated, that in large establishments the diminish- 
ed premiums on fire insurances produced by the increased facility of ex- 
tinguishing fires are sufficient to pay the water rate. Several other 
arrangements of minor importance which have been introduced in the 
Manchester Water Works were also described by Mr. Bateman. 



Telegraphic Progress,^ 

The Magnetic Telegraph Company effected their communication be- 
tween this country and Ireland on Monday week, when their new cable 
between Donaghadee and Portpatrick w^as successfully laid down. 

The prospectus has been issued of an association, under the title of the 
Mediterranean Electric Telegraph Company, formed with the object of 
uniting Europe with Africa, the East Indies, and Australia, by way of 
France, Piedmont, Corsica, Sardinia, Algeria, and Egypt. The route is 
said to have been carefully surveyed. The company are making arrange- 
ments for the construction of a subterranean line along the coast of Africa, 
from Algeria to Alexandria; and with the aid of the British Government 
and the East India Company, the wires may be prolonged across the 
Desert, the Red Sea, Arabia, and Persia, to meet the great Indian line of 
3000 miles, now in course of construction by the East India Company, 
and which may eventually be extended to the Australian colonies. The 
capital is 300,000/. in 30,000 shares, of 10/. each, deposit 4/. per share. 
The Government of France is said to have guaranteed interest on 180,000/, 
and that of Sardinia on 120,000/. A contract has been entered into for 
the complete execution of the works from Spezs^ia to Tunis, including all 
preliminary expenses, and a transfer of the concessions, with exclusive 
privilege for fifty years, for the sum of 300,000/., the amount on which 
interest has been guaranteed. The works are said to be already in active 
progress in Sardinia. 

In a lecture delivered at Belfast a few weeks ago, Mr. J. B. Lindsay 
said that he had recently instituted a series of experiments with the view 
of testing an idea that he had formed some fifteen years ago — that no sub- 
marine wires are necessary for the transmission of electricity. In expla- 
nation of this principle, he said, ^'Suppose a wire connected with the 
copper end of the battery to be let down to the shore, and connected 
with a sheet of metal laid in the river. Suppose a wire from the zinc end 
taken to Broughty Ferry, and soldered to a metallic plate placed also in 
the river. Suppose similar plates laid in the river on the Fife side, at 
Newport and South Ferry, and these joined by a wire having in its course 
one or more telegraphs. Suppose now that a charge of electricity is sent 
through the wire on the Dundee side; this current may make its circuit 
from the copper to the zinc either by leaping four miles through the 
water from Broughty Ferry to Dundee, or by a leap of two miles across 



* From the London Builder, No. 539. 
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the liver to the other wir^ at South Ferry, and another leap of two miles 
from Newport to Dundee. In such a case, I have found that part of the 
electricity does not ^o across, and part of it does; but the part of it that 
does go across is sufficient to work one or ten thousand telegraphs/' The 
possibility of this we long since noted. 



BevoMng Shxdiers.^ 

The shutter referred to by our correspondent, "J. F.," at Limerick, 45 
feet long, is not so long by 6 feet as one erected by us at Water lane, 
Blackfriars, three years since, — passing round a corner, rolling in a space 
of 20 inches diameter, and opened and closed in 1^ minute: we would 
have no hesitation in constructing a shutter 100 or even 200 feet long on 
this principle. The great difficulty is to make revolvine shutters with 
horizontal laths of great width in one piece, as the shaft or roller can 
have no centre support. The shutter referred to in Fleet street is 24 feet 
wide and 18 feet high, in one piece, and is opened or closed with ease 
in 30 seconds. We have recently obtained a patent for some important 
improvements, — first, the combining iron and wood in their construction, 
whereby great stiffiiess and lightness is obtained,— qualities, obviously of 
great importance; also for curving the laths of metal shutters in such a 
form that the joint, or hinge, is formed in the solid, greatly increasing 
the strength and appearance, and permitting them to be rolled in either 
direction, greatly facilitating their application. — Clark ^ Co. 



Experimental Researches to Determine the Strength of Locomotive Boilers y 
and the Causes which lead to their Explosion. By Willum Faik- 
BAIRN, C. E.f 

These experiments were undertaken in consequence of the explosion 
of a locomotive boiler in the engine house of the North-Western Railway 
Company, at Manchester. It may be remembered that the immediate 
cause of the explosion was owing to the engine driver having screwed 
down the safety valve while he was talking to a companion, and leaving 
it in that condition. In twenty-five minutes from the time the valve 
was screwed down, the boiler burst with tremendous force, blowing off 
part of the lofty roof, and killing several men who were within the build- 
ing. The boiler was a complete wreck, scarcely any portion of it remain- 
ing entire. The government inspector, who examined the wreck of the 
boiler shortly after the explosion, reported that the stays of the fire box 
had been defective, and that the boiler had not been sufficiently strong 
for the ordinary work. Mr. Fairbairn entertained a contrary opinion, and 
contended that all the parts of the boiler had been strong enough to resist 
six times.the usual working pressure, and that the accumulated generation 
of steam during the twenty-five minutes that the valve had been screwed 
down must have amounted to a pressure of 300 lbs. on the square inch. 
The government inspector, however, maintained that the time was not 

• Prom the London Builder, No. 539. 

fProm the London Civil Engineer and Architect's Journal, October, 1853. 
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miffieieiit to have increased the pressure to nearly that amoont. In con* 
sequence of this difierence of opinion, a series of experiments were in- 
stituted to determine the real causes of the explosion, and to' register 
those facts for future ffuidance in guarding against such catastrophes. In 
the first place, Mr. Ramsbottom, the locomotive superintendent, made 
some experiments with the stays of the burst boiler, from which it ap- 
peared that the force required to pull the old stays out of a copper plate 
(similar to that of the fire box), into which they had been screwed hythe 
M threads anfy^ and not rireted, was 340 lbs. on the square inch. Mr. 
Fairbaim said he had carefully repeated these experiments with nearly 
similar results; and assuming that the ends of the screws had been rivet- 
ed, and sound in other respects, it might reasonably be concluded that a 
strain of not less than from 450 to 500 lbs. upon the square inch would 
have been required to strip the screws or to tear the stays themselves 
asunder. It should be borne in mind, that the exploded boiler, though 
recently repaired, had been made many years ago, and as the cylinders 
were only 13 inches in diameter, it had latterly been employed only as a 
pilot engine to pilot the trains through the Standedge Tunnel. The stays 
were 5 by 5| inches apart, whilst the stays of the boilers at present con- 
structed are thicker and closer together, and form squares of 4 to 41r 
inches, by which increase of strength the resisting power would be raised 
to nearly 800 lbs. on the square inch. 

With a view to determine by actual experiment the strength and power 
of resistance of the locomotive boiler, the Directors of the North- Western 
Railway Company placed at Mr. Fairbairn's disposal an engine, the ex- 
act counterpart of the one that exploded, both having been made at the 
Same time by the same engineers, Messrs. Sharp and Roberts, of Man- 
chester, and both having run the same number of miles. The engine ex- 
perimented on was not, however, in the same state of repair as that of 
the exploded one, the fire box being considerably bulged, and the rivets 
as well as the stays much weakened. This boiler was subjected to hy- 
draulic pressure, and when 207 lbs. on the square inch had been put 
upon it, one of the bolts of the cross bar over the fire box broke, which 
caused the experiment to be discontinued, as the leakage was greater than 
the force pump could supply. This experiment fully proved that the fire 
box stays — on the comparative weakness of which so much stress has 
been laid— are not the weakest parts of a locomotive boiler; and that 
there is more to be feared from the top of the furnace, which, under se- 
vere pressure, is almost invariably the first part to give way. Great care^ 
Mr. Fairbaim said, should therefore be taken in the construction of that 
portion of the boiler, and the cross beam should not onlv be strong, but 
the bolts by which the crown of the fire box is suspended should abo be 
of equal strength, in order that no discrepancy should exist, and that all 
parts should be proportioned to a resisting force of 500 lbs. on the square 
inch. 

The next point to be determined by the experiments was, whether the 
steam of the exploded boiler could have been raised from a pressure of 
60 lbs., at which it blew off from the safety valve before it was screwed 
down, to 300 lbs. in the course of twenty-five minutes. Mr. Ramsbot^ 
tom instituted some experiments on this subject, from which it appeared, 
that with the furnace in the ordinary condition, steam in a locomotive 
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boiler was raised from a pressure of 90 lbs. on the square iiieh to 80 Iba^ 
in ten minutes. Mr. Fairbairn repeated these experiments to a stiU 
higher pressure with the folIoA^iog results, commencing at fortj-four min^ 
utes past two o^cIock: — 



Time, 


Pressure, 


Mean temperature, 


h. m. 


lbs. per sq. in. 




Fahr. 


% 44 . 


. 11-75 . 




• 24300 


2 45 


1415 


, 


247-75 


2 46 . 


. 16-35 . 




. 261-25 


2 47 


19-25 


, 


256-25 


3 48 . 


. 22-35 . 




. 259-75 


2 49 


25'75 


, 


264-00 


2 60- . 


. 28-95 . 




. 268-87 


2 61 


32-15 


, 


273-00 


2 62 . 


. 36-75 . 




. 277-00 


2 53 


39-95 


, 


282-00- 


2 54 . 


. 44-25 . 




. 286-37 


2 55 


48-35 


, 


291-00 


2 56 . 


. 58-75 . 




. 295-87 


2 5T 


57-75 


« 


300-00 


2 58 . 


. 63-75 . 




. 304-25 


2 69 


68-95 


, 


308-75 


3 . 


. 76-75 . 




. 313-00 


3 1 


80-35 


1 


31700 


3 2 . 


. 87«25 . 




. 322-10 


3 3 


9395 


. 


326-12 


3 4 . 


. 101-15 . 




. 331-00 


3 6 


. 108-75 


, 


335-62 


3 6 . 


. 111-75 


The thermomeler did not indicate 




a 


higher temperature than the aboTe, 



In these experimenfs it will be observed that the pressure was raised 
from 11-75 lbs. on the sq. in. to 111-75 lbs. in twenty-two minutes; and 
on looking at the table it will be seen the pressure was accelerated in a 
greater ratio than the temperature. In the first experiments, for instance, 
the increase of pressure was about one pound for two degrees of heat; at 
a temperature of 277* it was as three to four; at 317®, the pressure in- 
creased about a pound for each degree^ and at the end of the experi- 
ments, the proportions as four of heat to five of pressure. Mr. Fairbairn 
stated that be considered it more than probable, that had the instruments 
been calculated for higher temperatures and higher pressures, the point of 
explosion from 60 lbs. to 350 lbs. or 400 lbs. on the square inch would 
have been reached in twenty-eight minutes. 

Those parts of a locomotive boiler comprised in the flat surfaces of the 
fire box were afterwards put to the test of experiment. Two thin boxes 
with flat surfaces, each 22 inches square and 3 inches deep, were con- 
structed; one of them corresponding in the thickness of its plates (y'^^-inch), 
distance of the stays, and m other particulars, with the sides of the fire 
box of the exploded boiler; and the other was formed of plates of the 
same thickness, but with the stays onl^ four inches apart instead of five. 
Tlie first box, therefore, containing sixteen squares of 25 inches area, 
represented the exploded boiler; the other, with twenty-five stays of 16 
inches area, represented the new construction of boilers. When hydraulic 
preasnre was applied to the first box, not the least swelling of the sides was 
perceptible till a pressure of 455 lbs. on the sq. in. had been put upon 
it, and then the swelling amounted to only '03 of an ineh. At a pressure 
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of 815 lbs. tbe box burst, by drawing the bead of one of the stays through 
the copper, which, from its ductility, offered less resistance to pressure 
in that part where the stay was inserted. The swelling of the sides the 
minute before bursting was '08 of an inch. lu the next series of experi- 
ments with the box, in which the stays were placed closer together, the 
following results were obtained, showing the relative pressures and swell- 
ings of the sides up to 1595 lbs. on the square inch. At a pressure of 
1625 lbs. the box burst, by one of the stays drawing through the plate, 
after sustaining the pressure upwards of a minute and a half: — 



PreMore in Itw. Swelling in the 


Pressure in lbs. 


SweUing in the 


per. eq. in. sides in ins. 


per sq. in. 


sides in ins. 


486 . -04 


1446 . 


•12 


676 . . . -06 


1476 • 


. -13 


636 . , -07 


1496 . 


•14 


766 . . . -08 


1636 . 


. -16 


966 . 09 


1565 


•82 


1865 . . . -10 


1696 . 


. ^34 


1886 . -11 







The foregoing experiments Mr. Fairbairn considered to be conclusive 
as to the superior strength of the flat surfaces of a locomotive fire box, as 
compared with the top or even with the cylindrical part of the boiler. 
The enormous pressure sustained by the flat surfaces of a fire box when 
stayed in the manner now adopted, as exemplified in the second series 
of experiments, is greater than can possibly he attained in any other part 
of the boiler, however good tbe construction; in fact, there is no limit to 
the pressure that may be sustained if the stays be increased in thickness 
and in number. 

In the discussion which ensued on the reading of this important paper, 
Mr. Samuelson observed, that as many flat marine boilers are now being 
constructed, it was desirable that the results of the foregoing experiments 
should be extensively known, as they would tend to remove the prejudice 
which had been so long entertained against the use of fiat boilers. 

In reply to a question, whether the heat requisite to get up a pressure 
of steam eqiial to the hydraulic^ pressure applied might not weaken the 
iron, Mr. Fairbairn stated, that the eflect of heat on the strength of 
wrought iron was a subject he was about to investigate, but at present he 
could not give a definite answer. With respect to cast iron, he had de- 
termined that the strength increased up to a temperature of 300° Fahr., 
and at higher temperatures it became weakened. 

Mr. Hopkinson said, that he understood experiments had been made 
with wrought iron in Anierica, from which it appeared that the strength 
continued to increase to as high a temperature as 600°. 

Eiperhnents on Oie Effect of Re-Melting on the Strength of Iron* 
Mr. Fairbairn presented a report of experiments undertaken at the 
request of the Association, ^'On the Mechanical Properties of Metals as 
derived from repeated Meltings, exhibiting the maximum point of Strength 
and the Causes of Deterioration." In making the experiments, one ton of 
Edinton hot-blast iron was operated on. The proportions of flux and 
coke at each re-melting were accurately measured, so as to be .alike in 
each. The iron was run into bars 1 inch square, and the trials were made 
* From the London CitU Engineer uid Areliitact's Journal, October, 1S53. 
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on lengths of about 4 feet, supported at each end, and the weight applied 
in the centre gradually, until the bar broke. One bar was reserved at 
each trial, and the rest of the iron was re-melted This succession of re- 
meltings and trials was repeated seventeen times, when the quantity of 
iron was so much reduced, that it was not considered desirable to con- 
tinue the experiments. The results obtained prove that cast iron increases 
in strength up to the twelfth melting, and that it then rapidly deteriorates. 
The commencing breaking weight was 403 lbs., and this went on in- 
creasing until at the twelfth melting the breaking weight was 725 lbs. 
At the thirteenth it was 671 lbs.; at the fifteenth, 391 lbs.; at the sixteenth, 
363 lbs.; and at the seventeenth melting the bar broke with 330 lbs. 
Atler the fourteenth melting, the molecules of the metal, when tractured, 
appeared to have undergone a decided change. There was a bright band, 
like silver, on the edge of the bar, whilst the middle retained the ordinary 
crystalline fracture; and in the succeeding meltings the metal was bright 
all over, resembling the fracture of cast steel. Mr. Fairbairn exhibited 
specimens of the iron broken at each successive melting, and he said it 
was his intention to have them analyzed, to ascertain the chemical change 
that had been eflected by the repeated processes. 

On the Combined Steam and Ether Engine.* 
Nfr. G. Rennie made a communication ^^On the Combined Steam and 
Ether £ngine," a French invention applied to propel a ship from Mar- 
seilles to Algiers, which he had lately examined. Mr. Rennie had been 
requested to investigate the working power of this engine, and, accom- 
panied by his son, he made a voyage in the vessel &om Marseilles to 
Algiers and back. The engine was originally intended to be worked by 
steam, and the boiler is adapted to an engine of 30 horse power. The 
principle of the construction as it is now worked is this : The heat given 
out by the steam in condensing is applied to boil ether; the vapor thus 
generated is admitted into a distinct cylinder, and the work it does is so 
much gained from the waste heat of the steam. The condenser is sur- 
sounded by tubes containing the ether, which thus aids in condensing 
the steam; and as ether boils at a temperature of 100^ Fahr., there is'a 
tolerably efficient condensation of steam produced by the temperature 
at which the ether boils. The ether, after having done its work in 
its separate cylinder, is condensed in a refrigerator surrounded by cold 
water, and it is then again in a state to act as a condenser of the steam. 
The loss of either vapor by leakage during this repeated vapori- 
zation and condensation, amounts in value to one franc per hour. 
Special arrangements are made for dissipating the vapor that escapes, so 
as to prevent ignition, and with that provision Mr. Rennie considers there 
is no danger. In the return voyage, Mr. Rennie placed the coal under 
lock and key, and superintended the deliver^' of it, so that no deception 
might be practised, and he estimates the saving of fuel from this combi-^ 
nation of ether with steam at nearly 70 per ct. Il had been estimated by 
a French commission at 74 per cent. The French government have paid 
the inventor, M. Dutromblet, a large sum for the invention, and are about 
to put it in operation in a ship of 1500 tons burthen, with engines of 150 
* From the London Civil Engineer and Architects Journal, October, 185a« 
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bone power, which will have the advantage of the experience gained 
during the working of the present engine. 

Mr. Taylor, Jr., the son of the engineer who constructed the engine of 
the Marseilles boat, said that there were many defects in the present ar- 
rangement, which would be remedied in the engines about to be made. 
The condensers are at present very imperfect, and do not expose a suffi- 
cient surface. 

Mr. Sykes Ward said, that good ether does not corrode metals; there- 
fore, there could be no objection to the employment of it on that account. 
The attempts that had previously been made to apply spirituous vapor as 
a motive power necessarily failed; because though alcohol and ether boil 
at a much lower temperature than water, their vapors are much heavier, 
and carry off as much heat a)t a given pressure, when applied, as steam. 

Mr. Fairbairn stated, that in the best Lancashire steam engines, when 
working expansively, 2f lbs. of coal per horse power is the quantity con- 
sumed, which was nearly equal to the quantity consumed during the 
voyage from Algiers to Marseilles— whilst some of the steamboats on the 
Humber burn 10 lbs. of coal per horse power; therefore, compared with 
that wasteful expenditure of fuel, the steam and ether engine presented 
great advantages. 

Other members spoke encouragingly of the combined power, though 
the condensation of the steam it was considered must be imperfect, as the 
vacuum is not good at a temperature higher than 90^ 

French System of Iran Floors.* 

These floors are composed of joists, slightly arched in the proportion 
of 0-003 metre in the metre; they are placed at the distance of 1-00 metre 
from centre to centre, and are united by entretoises^ or flat bars of iron, at 
the same distance apart. These eotretoises rest on the lower projecting 
edges of the joists, and are secured in that position by passing into, and 
being fastened to, a band round the joists. 

On the entretoises are tied (by means of wire) square iron rods, the 
same length as the joists. 

Certain joists have ends fitted to act specially as ties, as have also the 
entretoises; thus the whole being firmly built into the walls, the sides of 
the houses are effectually united. The iron work is then painted, and 
afterwards filled with pottery bedded in plaster, or with plaster alone, by 
which process a ceiling is formed to the apartment below; this portion of 
the work is done as soon as the walls are of sufficient height to receive it. 

Where a wooden floor is required, it is nailed to small joists notched in 
between the iron work. 

The joists are of rolled iron, regulated in their size and depth hj their 
span; the other portions are made in a manner to insure their gomg to- 
gether without the aid of forge or file at the place of construction. 

The whole, complete, forms a floor at once light and fire proof, occu- 
pying about 15 per cent. less space, and adding (in Paris) little to the 
ordinary cost of wooden construction. 

The accompanying drawing is for a span o^from 5*00 to 600 metres, 
upon the system of Mr. Thuasnc, H. H. B. 

* From Uie London Builder, No. 539. 
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End of Joist where used as a tie. 



Digitized by CjOOQ IC 



356 

Ink for SUd Pens * 
Professor Runge has long sought to obtain an ink i;vhich would cot 
yield sediment, which should adhere to paper, resist the application of 
acids, and have no action on steel pens. He has at length obtained a 
liquid of this kind, containing only Campeachy wood, chromate of pota^- 
sa, and water. As it contains neither vinegar, gum, sulphates of iron and 
copper, nor galls, its cost is very modeiale. The proportions are 500 
litres decoction of Campeachy wood to 500 grammes chromate of pot* 
assa. The Campeachy wood is boiled in a sufficient quantity of water 
to form 80 litres (4»J litres = 1 English gallon) of decoction from 10 kilo- 
grammes of wood (about 20 lbs). Afler the liquid is cool, the chromate 
IS added and the whole well stirred. The Ink is then ready and may be 
used at once. Any addition of gum would be injurious. It may appear 
strange that so little chrome should convert so large a quantity of decoc- 
tion into ink. But the proportion must not be exceeded, as a larger 
amount would destroy the coloring matter. If, on the other hand, the 
proportions here given are observed, a blackish-blue is formed from the 
yellow pigment of the wood. This is not a suspended precipitate, like 
the 6;allate of iron in common ink, but a true solution, from which no 
sediment can be deposited. A paper written with this ink may be im- 
mersed in water for twenty-four hours without injury. Dilute acids do 
not destroy it or change its tint. The pens used with this ink should be 
perfectly free from grease, and may for this purpose be cleaned by im- 
mersing them in ley of wood ashes. 

Description of a Rotary Steam Valve. \ 
Mr. Locking gave a description of a rotary valve engine, invented by 
Mr. Cook, a working mechanic, of Hull. In this engine a metal disk, 
with three apertures, slowly rotating on, a flat surface, with corresponding 
openings connected with the boiler and cylinders, supplies the place of 
the ordinary slide valves. Rotary motion is given to the valve by means 
of bevel gear fixed to the crank shaft and valve spindle, the pinion on the 
crank shaft being to the bevel wheel on the spindle in the proportion of 
three to one, so the valve makes only one revolution in the time the crank 
takes to revolve thrice. The valve has three perforated apertures or steam 
ways, beneath which, in the face of the seat upon which the valve works, 
are four steam ways, two each for the right and left hand cylinders. The 
valve is so constructed that the steam ways through it ^ass over those io 
the seat, giving to the steam free access from the chest to the cylinders 
alternately, above and below the piston. Like the slide valve, it is cham- 
bered, and the steam escapes to the exhaust pipe, the air, or the con- 
denser, as in ordinary engines. Reversing is effected by a lever and 
sliding box, each end having a slot, one of which is straight, the other 
diagonal, the lengih of each being equal from point to point on the box 
longitudinally; the transverse distance of the diagonal being one-sixth the 
circumference of the box. Through these are pins made fast to the valve 
spindle, that keep the box in its position, only allowing it to move up and 
down when the lever is lifted or pressed; the spindle being in two parts, 
and forming a junction immediately between these pins, in the centre of 

* From the London Artizan, October, 1853. 

t From tho London Civil Engineer and Architoct*i Joamali October, 18A3. 



Digitized by CjOOQ IC 



Rotary SUam Valve. 



357 



the box. By moving the lever up or down, the spindle with the diagonal 
alters its relative position to the other with the straight slot; thus the valve 
is carried round one-sixth of its revolution, thereby changing the position 
of the steam ways, and reversing the engine. Both cylinders will receive 
and cut oflfthe steam at the same point, and thus prevent one valve rod 
wearing more than the other, on one eccentric being before the other. 
Another advantage of the valve is stated to be greater facility in working 
the steam expansively, and cutting it off at any point of the stroke. The 
cost of the engines will, it was said, be much less than those now in use. 
Consisting, too, as it does, of little more than cylinders and cranks, it will 
be much less liable to get out of order. Another advantage is, the great 
ease with which the engine may be reversed when the steam is full on; 
the engineer, by the use of a single lever, can regulate to a nicety the quan- 
tity required, and ease, stop, or reverse at pleasure. 

Fig. 1.— Side EleTation. 




Fig. 2.— Plan {Enlarged Scale.) 

The annexed engravings and references explain the different parts of 
the valve and its action: — v, valve; c, valve rod; a, b, cylinders; d, d, 
piston rods; e, e, connecting rods; f, reversing wheel; g, bevel wheel 
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and pinion for working valve. 1, aperture for the admission of steam to 
valve; 2, the valve upon its face in steam diest; t3, 4, steam wmys above 
and below piston in cylinder a; 5, 6, steam ways above and below piston 
in cylinder b; 7, exhausting pipe into condenser, or (if high pressure) into 
the air; a, i, c, (fig. 4,) steam ways or apertures through valve to admit 
the steam to cylinders. The same are shown by the dotted lines on fig. 2, 
in which one of the apertures in valve coincides with No. 5 steam way to 
cylinder b; the direction of the rotation of valve is indicated by tbe arrow. 
dy dy dj dy chambers for exhausting steam through valve to exhausting pipe 
No. 7. «,«,«, shows the lap upon the valve. 




.^PSSlWIis^ 



Fig. 3.— Section of VaWe. Fig. 4. — Working Faee of Valve. 

Mr. Oldham said, he considered it a decided improvement on any valve 
he had had an opportunity of examining. 

Mr. Fairbairn said, it contained many important elements of improve- 
ment, but he did not see how it would save time, or how it would be 
more economical than the ordinary engine. Altogether, however, it ap- 
peared to him to be a very happy effort in the right direction. 

At the conclusion of the business, the members of tbe Section paid a 
visit to Messrs. Locking and Cook's works, to inspect a steam engine 
constructed on this principle in action. 

On Steam Boiler Explosions* 

At the British Association, Mr. Fairbairn, C. E., read a paper detail- 
ing some very interesting results of researches made for the purpose of 
determining the strength of locomotive boilers, and the causes which led 
to explosions. These researches were entered into in consequence of 
some difference of opinion hRving arisen between Mr. Fairbairn and Mr. 
Wynn, connected with the railway department of the Board of Trade, as 
to the cause of the recent explosion of a locomotive engine at Lonfi;sight. 
Mr. Fairbairn, upon examining the boiler a few hours after the explosion, 
found one side of the fire box cx)mpletely severed from the body of the 
boiler, the interior copper box forced inwards upon the frame, and, with 
the exception of the cylindrical shell which covered tbe tubes, tbe whole 
of the engine was a complete wreck. The engine was made in 1840 by 
Messrs. Sharp, Roberts & Co., had been worked at a pressure of 60 lbs., 
and had run altogether a distance of 104,723 miles. The cylinders being 
only 13 inches diameter, the engine had, for some time past, been con- 
sidered too light for passenger trains, and had been used principally as 
a pilot engine.' The fire box, originally /gths of an inch, was, at the 
time of the explosion, a little over fths, and, from its excellent condition, 
might have been supposed but to have recently been put into use; it was 
perfectly free from flaw, and might, but for the accident, have traveled 
100,000 mnre miles. The engine had been in the repairing sb^ about 
three months previous to the accident, and the whole of ue ataya had 
• From Uw London Civil Engineer and Amluteet'e Jouninl, October, IMa, 
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been tested by the hammer, in the usual mode. The only point tvhich 
could admit of doubt as to the safety of the boiler, was with respect to the 
hold which the stays might have in the fire box. Experiments, howevefi 
had proved that the force required to pull some of the stays out of a cop- 
per plate similar to the fire box, into which they had been screwed, could 
not have been less than a pressure of about 300 lbs. per square inch. It 
required a dead weight of 8204 lbs. to pull out the **stay," and, as each 
'^stay" had to support a surface of 27 square inches, it would require a 
pressure of 303*85 lbs. per square inch to strip the boiler. Supposing; 
the stays to be riveted and sound in other respects, it would require a 
strain of not less than from 450 lbs. to 500 lbs. upon the square inch, in 
order to strip the screws or tear the stays asunder. In the case of loco* 
motives of more recent construction, where the stays were thicker, and 
formed into squares of from 4 to 4^ inches, the resisting force would be 
increased from 700 to 800 lbs. on the square inch, or at least seven times 
the working pressure. Considerable stress has been laid upon the weak- 
ness of the stay which united the flat surface of the boiler to the sides of 
the fire box. The experiments made, however, clearly indicated that the 
fire box stays were not the weakest parts of a locomotive boiler, and that 
we had more to fear from the top of the furnace, which, under severe 
pressure, was almost invariably the first to give way. Great care, there- 
fore, ought to be observed in the construction of this part. The cross 
beams should not only be strong, but the bolts 6y which the crown of 
the fire box was suspended should also be of equal strength. It was in 
order to determine, if possible^ by actual experiment, the laws on which 
these powers were founded that he had undertaken this series of experi- 
ments. The directors of the London and North Western Railway Com- 
pany had placed in Mr. Fairbaim's hands an engine of the same ase, 
constructed by the same makers, and in every respect a fac-simile of tnat 
which had exploded. The engine was subjected to hydraulic pressure 
in the following manner. The boiler was furnished with a valve of one 
inch area, and the lever gave as the weight upon the valve 35 lbs., tfie 
scale being suspended indicated 50 lbs. The abstract of the results was 
the following: — 

No. of lbs. on scale. Weights upon valve. Remarks. 

Lever ..... 85 

Scale 50 

1 65 

» 80 

3 85 

4 1 10 J ^*^ *^*" pressure a leakage waa 
' • * ( observed at some of the joiiiU* 

5 125-5 

6 140 Leakage increased. 

7 165 

9 170 Leakage still increasing. 

9 . . . . .185 

10 S00«5 

10^... • . 207*5 

With this last pressure one of the bolts of the cross bar over the fire 
box broke, which caused the experiment to be discontinued, as the leak* 
iige was greater than the force pump could supply. 

It had been stated that the steam could not have been raised from 60 
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lbs. pressure per square inch for that stated by Mr. Fairbaim, id so small 
a space of time as "26 minutes. Experiments, however, tested by Bour- 
don's steam gauge, had shown that the pressure could be raised from 30 
lbs. to 80 lbs. per square inch in 11 minutes. It was considered nece^* 
sar}', however, to carr^ these experiments to a still higher pressure than 
80 lbs., and to ascertain not only the exact time, but the ratio of increase, 
and the current of temperature of the steam in the boiler. In order to 
carry out these experiments, two delicately constructed thermometers 
were prepared by Mr. Dalgette, and Bourdon's pressure gauge baying 
been adjusted with a column of mercury, the following results were ob- 
tained, on the 7th May, on a locomotive engine, with the safety valve 
screwed down and the fires lighted under the boiler: — 



Time. 


Pressure. 


Mean temperature. 


2h.44m. 


11-75 


243* 


0' 


2 46 


1416 


246 


76 


2 46 


16-35 


251 





2 48 


22-35 


269 


75 


2 60 


28-95 


268 


37 


2 62 


35-76 


277 





2 64 


44-25 


286 


37 


2 66 


62-75 


295 


37 


2 68 


63-75 


304 


25 


3 


74*75 


313 





3 2 


87-25 


322 





8 4 


. 101-15 


331 





3 6 


. 108-75 


335 


62 


3 6 


• 111-75 







This experiment was lost, the thermometer not indicating a higher 
pressure. The results deducible from these experiments were at the rate 
of increase in the accumulating force of the steam, and the equivalents 
in temperature correspondinj^ thereto. In the first experiment the pres- 
sure was raised from 30 to 80 lbs. in 11 minutes; but in the latter, from 
11-75 to 111*75, or not less than 100 lbs. in 22 minutes. Other esrperi* 
ments were made for the purpose of testing the strength of stays in the 
fire box. Two thin boxes, each 22 inches square and 3 inches deep, 
were constructed, one of them corresponding in every respect to the sides 
of a fire box of the exploded boiler, the other of the same thickness of 
plates, but the stays arranged in squares 5 inches asunder. Tested by 
hydraulic pressure, it was found, on the 19th experiment, that, with a 
pressure of 785 lbs. per square inch, the side swelled *08 inch, and with 
the 20th, with a pressure of 815 lbs., the box burst, by drawing the head 
of one of the stays through the copper, which, from its ductility, ofiered 
less resistance to the pressure on that part where the stay was inserted. 
These experiments were conclusive as to the superior strength of the fiat 
surfaces of a locomotive fire box, as compared with the top or cylindrical 
part of the boiler; but other experiments, in which the stays were closer 
together, showed that a resisting force was obtained much greater than 
any which it could possibly have to sustain. For instance, in the case 
of boilers where the stays were arranged in areas of 16, instead of 25 
square inches, he had found, on the 47th experiment, that a pressure of 
not less than 1625 lbs. on the square inch, producing a swelling in the 
sides of 0*34 inch, was required, in order to draw the stay through the 
plate, after sustaining the enormous strain for one minute and a half. 
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TO IRON MANUFACTURERS- 




NASBonrTirs 

Patent Direct Action Steam Hiammer. 

{Merrick &Son, Assignees of the Patent for the United States.) 

The nndeajgoed call the attention of Iron Manufacturers to the Nasmtth Patxitt SriAtc 
Hammkr, now so generally it'troduced into this and other countries, of which they are 
the iiesignees and aole Agents for the United States. Up to the present time there hate 
been made by the Patentees in Bngland, for that country and the Continent of Europe, be* 
t^een two hundred and fifty and three hundred hammers, for Government, Railway Coit^pa* 
niea, Copper Works, Forg^, and engineering establishments; and the undersigned have 
mftde for this country upwards of forty, varying iii size from 500 lbs., &Hittg 1^ ft., to 6 tons, 
fiilKttg 6 leeti They can, therefore, confidently urge its merits upon the trade, and are 
{iTovided with certificates in its favor from many parties, (who have one or more in use,) 
which will be bhown upon application. 

The advantages of this Hammer over all other forms are as follows: — 
let. The Ram fiUlihg vertically, the surfaces of the bitts i.ponitand the anvil are always 
paraliei, giving facilities for flattening a ball or faggot of any thickness; and the fall being 
&r greater than that of ajay l^elve hammer, a much. thicker mass may be placed under, 
without choking it. 

24], The intensity of the blow may be modified instantly by the attendant, so as to suit 
the work; and the Ram may in like manner be arrested in its descent at any point, so that 
it is more completely under control than any other form known. 

3d, It may be adapted to any description of work, whether for hammering blooms, 
making heavy fergings, or the ordinary light forgings for machine shops; for beating cop- 
per, or crushing stone, &c, dec. The form of the side frames can be altered to suitcir- 
camstanc^v. so as te allow free access on all sides. 

4tlB^ It requires no 9team Engine to work it; hence the friction and other lossea incident 
to the ordinary hammer are materially reduced. In Forges the waste heat from the fur* 
Qacea gives ample steam to work it. Every Hammer is provided with self-acting and 
hand gearing. 

Per term* and other particulars, apply to 

MERRICK A SON, 

Southwark Foundry, Philadelphia. 
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HOME AND FOREIGN AGENCY FOR PATENTSw 
Office F Street, Opposite ffie Podent Office. 



The undenigned have assocMted themselves as Aoxitts, ATTOit]rzT8,CouKsvi.t.ov9, and 
CejrsuLTiXA EirGiirsKBs for Inventors, Patentees, and othe^ and in offering their Mrvirea 
to the public, confidently submit, that their business will commence under auspices unusualiy 
iavorable. They have all been for many years officially connected with the United States 
Patent Office. Professor Page has held the office of Principal Examiner for ten yean 
ptutt Ms. GxEXirotmH formerly superintended the restoration of the drawings lost by the 
burning of the Patent Office, and Mr. Flsischxakjt was also engaged in the Patent 
Office for several years in the restoration of lost Patents. Pbof. Paoe has devoted \um 
life to the investigation of science and art Mu. Gaeeicouoh has acted as an Agent and 
Counsellor for Inventors for upwards of eleven years, and Mii« pLEiscBMAirif is well known 
for his labors in Agriculture, has had experience as a Civil Engineer, possesses an exten- 
sive knowledge of foreign languages, tod has been for ^several years past a resident in 
Europe as an official agent of the United States: these advantages, together with a grenc- 
ral experience in aU matters of invention and machinery, Patent law and its appUeatioa, 
and extensive foreign correspondence and agencies, will insure, to inventors and ^tbera, 
extraordinary facilities for the procurement of Patents or defence of their rights, and ex- 
pedition in the transaction of business. 

PioF. CHARLES G, PAGE, M. D.. 

Late Ckicf Examiner of PaUnU* 

J. J. GREENOUGH, M. E. 

C- L. FLEISCHMAiNN, C. E. 
Wasbivgtov, Ar^uMt 16, 1S52. 

AMERICAN 

LAP-WELD IRON BOILER FLUES, 

MANUFACTURED BY THE 

READING IRON TUBE AND FLUE WORKS, 

Made from^l^ to 7 inches in diameter, in lengths to 18. feet, and of the best PeanayU 
▼ania refined cold blast charcoal iron, and equal in finish tu any imported. 

Also, made to order, a but-welded flue with patent lap-welded ends, and, when prefened, 
frill be finished with a screw and ferule. 

FLUES of any thickness of metal, or lengths under 18 feet, made to order. Also, 
welded wrought iron tubes, for water, steam, and gas. Extra heavy tubes OMda to 
order. 

For sale by our agent, SAMUEL GRIFFITHS, No. 13 North Seventh Street, PhiXa- 
delphia, and A. B. WOOD, No. 33 Piatt Street, New York, or at our Works. 

8EYFERT, McMANUS & CO., 

Reading, Penna. 



M.W. BALDWIN, 

lHAlirUFACTIJRER OF 

LOCOMOTIVE, MARINE, AND STATIONARY 
STBAM ENGINES, 

On the most approved Models, anduneqrtalled for beauty, durability and 

Efficiency, 

All kiods of Maohtoery furnished to order. Pla'ia and Drawings made free of ezpenae Uu 
Deraons wishing lo have work executed Lath^'^and toola o( every deacriptioo for Engiiia 
MaDufacturers, Boiler Makers, Saw Makersj Kolling Mills. Pumps for Water Works^nd Mioes 
Blowing Cylinders and Fans for Cnivola Furnaces; Screw Boll Machines; Planing Maobioes; 
Oallenders; Cotton Presses; Sugar Mills; Engines and Apparatus for Inclined Plaoea;Iroo and 
Brass Castings; Copper work for Steam Engine Boilers, Hydraulic Preasea* and Paiteras fur* 
olshed with aes|Mitch, and nxeouted under the immediate superint«odaioe of ihe Profvialor. 
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PASCAL IRON WORKS. 

W ARK BO lis 13, 

JVb. 77 South Third street ^ South East corner of Walnut street 

PHILADELPHIA. 
niORRIS, TASKSa Sc mORRIS, 

Tron Poundere, aiwl manufacturers of Coal Gratea, Furnacea, Kitchen Ranges, BathBotteriy 
^erpetUJil Ovens, &c. 

Welded Wrought Zron Tubes 

From 3 inchest to % of an inch bore, and from 2 to 12 feet lonf . 
For Locomo'ive or other Steam Boiler Flues, Gas and Water Pipe, Warming Prisons and 
Oreen Houses wltti Hot Water circulation, &c. 

Patterns for the Foundry received, and castings delivered atth© 

TTarehouse, Ttilrd and l¥alnut Street. 

LABORATORY FOR PRACTICAL AND ANALYTICAL CHSBHSTBY 

Th»» SuH^riber continues to give his personal attention to instrnction in PBACTICAIL 
CHEMISTRY. MINERALOGY AND GEOLOGY, according to the method which he has 
pufKued succesisfully during the pa>t seventeen years in this city. A commodious and well 
ittrnisbed Labobatoby, a large and seltct Ltbrabt of praoiioai and scientific works in iJie 
English, Gtrman, and French languages, together with mineral, geological, and technical 
Collections, offer every facility to the student. 

ANALYSES of On^s, Minerals, Soils, Waters, Vegetable substances, and the prodoctioiis 
of Art will.l>e carefully executed. Per.^ons residing at a distance may send by kstter smnll 
nverace samples of ores, earths. &c. weighing from 100 grains to one ounce. 

The various applications of Chemistrv to Manutaetures, Agriculture, Medirine, and Phar- 
macy will I eoeiv especial attention. Where it is practicable, researches will be instituted 
r nnd opmions given on all chemical questions. t 

Apply to Wtt. Hamilton, Actuary of the Franklin Institute, or to the subscriber, 

JAIUKS G. BOOTH, 
At the Laboratory, College Avenue, lOih St. between High and Chesnut Sts. 

^ AMEBIOAK ABID TOBBIGN AGENOT FOB FATEIVTS. 

CHABLES M. KELLER, Engineer and Attorney for procuring patenU, (late Chief Exam- 
iner IB the Onited States Patent Office,) having dissolved the Partnership, until recently exist- 
ing in the City of Washington under the firm of Keller and Greenough, has commenced the 
practice of his profession in the City of New York. 

Having for many years been connected with the United States Patent Office, end having de- 
voted his whole lite to mechanical and scientific pursuits, and being intimately acquainted 
wi'h the history of inventions, and the progress of the useful arts, and with the practice and 
decisions ot the United States Courts, where Questions relating to patents are involved, be feels 
coatident that he will be able to render valuable aid to those whose mterests may lie in this im- 
portant branch of property. 
He will attend to the preparation of specifications and drawings for the procuring of patents; 
: also, to tiie examination and reissue of patents already granted, for which he believes his ex- 
perience and practical knowledge of the arts, and the law of patents, partienlarly qualifies 
nim. He will also attend to the presentation of applications K)r patents before the United 
States Patent Office, and argue questions of doubt before the Commissioner of Patents, and 
appeals from the decisionis m the Patent Office. 
in all questions of litigation arising under patents, he will prepare the cases for the legal pro- 
; fession, in order that the law may be correcily applied to the scientific part of the subject'; and 
will superintend theMaking of depositions lo Ke U!<ed in cases of conflicting applications before 
the Uniied States Patent Office, or to be read in Court ; and, in short, may be consulted on all 
questions relating to hit* profession and the laws of patents. 

He may be consulted on all questions ol Engineering, particularly in the branches involved 

in mauu(aciures and the construction of machinery, and he flatters himself that his long ex- 

peritrnce m the duties of Examiner of Patents, requiring a practical and theoretioal knowledge 

i of all the branches of industry, will enable him to render important service on these various 

I sobiects, especially m questions involving the union of various branches of manofactures. 

He has made such arrangements as will enable him to conduct business before the Patent 
Oflice with as much facility as if personally present : and his location in the city of New York, 
the great centre of industry, has been selected with the view of facilitating personal interviews 
with those who may employ him. This location will also enable him to dispose of inventions 
and patent rights. 

Patents may be procured through him in all foreign countries in which such rights are recos- 
nised, and to this end he has secured the assistance and co-operation of gentlemen of the hign- 
', Ml integrity and talent in the various European States. • 

I Offiu, No, 67 Chambers Street, City of New York. 
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FOSTAGBS AND RBMrftTANCES. 

Subscribers wben remitting payment for the Journal tbrongh the Pott Office, wiH pleeit 
request the Postmaster to register the letter on his way-bill, and make it up direct to the 
Post Office at Philadelphia, which he will do if requested. When remittances are aiada ! 
with these precautions, the Institute will assume the risk; and when made in Advanee^tliB 
postage on the Journal will be prepaid by the Institute. 

SvBSGUPTioir P&ics — Five doUargfor one copy, eight doUanfor two copieMf or tm { 
doUarMfoT thru eop%t». \ 

Contents for November, 1853. 

CIVIL ENGINEERING. j 

On Railway Axle Lubrication. By W. B. Adams, • S^ : 

American Legislation for Railways, . . . 2W : 

Experiments on Screw Propellers in H. B. M. Steamer Minx. By 6. F. Isher- 

wood. Chief Engineer U. S. Navy, . . . 297 

Locomotive Expenses on the Eastern Counties Railway, . 303 

Simple Means of Preventing the Formation of Incrustations in Boilers. By R. 

Fresenius, . . • . 0k . 

jOn the Analysis of the Gases from the Furnaces of Locomotives. By M. SanTage, 304 - 

Expeditious Method of Renewing Chairs on Railways, • . 306 ! 

AMERICAN PATENTS. i 

List of American Patents issued ft-oro Sept 13th to Oct. llth, 1653, inclusive^ 
with Exemplifications by Charles M. Keller, late Chief Examiner of Patents 
in the United States Patent Olfice, . . • 306 j 

MECHANICS, PHYSICS, AND CHEMISTRY. ! 

Experimental Investigation of Table Moving. By M. Faraday, . 328 

Art-Manufacture, .... 333 

Account of the means taken to Raise a Sunken Floor of a Warehouse at Mill ^ 

Lane, Tooley Street, .... 33? ' 

Twenty-third Meeting of the British Association'for the Advancement of Science — 
Introductory Address on General Improvements in Mechanical Science during 

the past year. By W. Fairbaim, • • . 341 1 

Report of the Committee appointed in 1852 to prepare a Memorial to the | 

Hon. East India Company on the means of Cooling Air in Tropical 
Climates. By W. J. M. Rankine, . . . 34S 

On Reaping Machinery. By A. Crosskill, . . 343 

The Rise, Progress, and Present Position of Steam Navigation in HuU. 'By 

J. Oldham, .... 844 

A Brief Description of Locking & Cook's Rotary Valve Engine, and its Ad- 
vantages. By G. Locking, - . . . 84ft 
On a new Thermostat for Regulating Temperature and Ventilation. By W. 

Sykes Ward, . . . . ib. 

On Railway Accidents by Collision, and their Prevention. By Rev. Dr. 

Scoresby, . . . . ftw 

On Railway Collisions, with Suggestions for their Prevention. By Rev. F. 

F. Statham, . . .846 

]Q^8cription of some of the large Valves, &c., which have been employed for 
the Discharge of Water at the Manchester Water Works. ' By J. F. 
Bateman, . . . • ib. 

Magnetic Telegraph between England and Ireland, . . 343 

Large Revolving Shutters, .... 343 

Experimental Researches to Determine the Strength of Locomotive Boilers, and 

the Causes which lead to their Explosion. By W. Fairbaim, 0. £., . ib. 

Experiments on the Effect of Re-Melting on the Strength of Iron, . 35S 

On the Combined Steam and Ether Engine, . . • 363 

French System of Iron Floors, . . • 354 

Ink for Steel Pens, .... 8M 

Description of a Rotary Steam Valve, ... flk 

On Steam Boiler Explosions, .... 359 
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PROSSER^S 

PATENT LAP-WELDED 
H^ronirht IronBoiler Tubes. 

Ewiy article necessary to drill the Tube-Plates, and to set the Tubea in a pnper 
mairner, and to keep them in good conditien. CORE BARS FOR FOUNDRY U8B. 
Il^>n Tubes for Artesian Wells, screwed together flush on both sides. 

THOMAS PROSSER & SON, Patentees, 28 Piatt Street, New York. 

BIRKINBINE & TROTTER, 

No. 16 Arch Street, Philadelphia, 

ENGINEERS AND MACHINISTS, CONTRACTORS FOR WATER WORKS. 

HYDRAULIC MACHINERY, WARMING aitb VENTILATING APPARATUS. 

toarFaS,XL%T'"'^ ^'''^ and Land, sapplying water 

HjJr'^liKc&y'llrie^^^^^^ P^«0. -i- 

The Journal of the Franklin Institute 

IS PUBUSIIEO ON THE FIUST OF EACH MONTH, 

At Five Dollars per annum for one copy, Eight Dollars for two copies, and Ten Dollan 

for three copies — 
Payable oa the e^mpleCloa or tlie Siztb Number. 
The JoariMl will be delivered free of Postage when the subscription is paid in advan'% (see 
pottages and remittances on last page of the cover.) •avan'^, (see 

Cammunieations and leUers on businssa must be direeted to tub AcrnaET ow t« 

The Journal can also be obtained from the following: 

CHARLES S. FRANCIS & CO., City of New York. 

LITTLE & Co., Albany, New York. 

CROSBY, NICHOLS & CO., Boston, Massachuietts 

LITTLE, BROWN & Co., •« a 

FETRIDGE & Co., « u 

HENRY WHIPPLE & SON, Salem, «« 

N. HICKMAN, Baltimore. Maryland. 

F. TAYLOR, Washington, District of Colombia* 

ALEXANDER YOUNG, Camden, South Carolina. 

ALFRED C. JONES, New Orleans, Louisiana. 
X-m^fon-EDWARDS, SANDFORD & Co , No. 10 Gresham street > 
ParM-HECTQH BOSSANGE, No. 11 Quai Voluire, ' t Who are auth«««d 

SciTcS:*"'^"^"^'^"'*'^' ^" "^^^ '^"^"«- for!;eriodicala devied to iheArTZ 
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JOHN C. CRESSON, 

JOHN H. TOWNE, 

B. H. BARTOL, 

J. VAUGHAN MERRICK, 
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PALMER'S PATENT LEG. 

This world renowned Artificial Limb, it will be recollected, wm among the 
y^ signal triumphB of American ingenuity exhibited in the Wohld's Exhi- 
BiTiosr in 1851 . It there received the award of the Gasi^T Pbize Mxdal, as the 
"6ea/" limb (amongst thirty of the best English, French, and German manufac- 
ture) exhibited; and was so well appreciated, that an extensive manufactory is 
now in successful operation at 30 Regent Street, London, under the auspices of 
the Queen and the Medical Faculty of London and Paris. 

Mr. Palmer receives the patronage of every eminent Surgeon in the United 
States — and has here been honored with twenty Golo and SiLYsa Mjsdals, or 
"First Pkexiums." 

Five Hundred Persons now walking daily upon PALMER'S PATENT LEG, 
deciare it the only adequate substitute extant. Pamphlets giving full particulars, 
fCralis. Address, 

B.FRANK. PALMER, 
376, Chesnut Street, Philadelf^a, Pa. 



DRAWING. 

THE Bttbseribers would respectluUy inform their friends and the public, that they 
continue giving instructions in MACHINE, ARCHITECTURAL, TOPOGRA- 
PHICAL, and LANDSCAPE DRAWING, and PAINTING in OIL and WATER 
OOLORS. Day and Evening Classes at the office, and instructions given in Schools and 
FojniUefl. Drawings for PateaU correctly made, and Designs furnished. 

J., R. l!., & E. M. KERN. 
No. 62, Filbert Street, near 10th 




P. P. ROTHERMEL, Esq., Da. H. S. PATTERSON, 

JESPER HARDING, Esq., Wm. HAMILTON, Aciuarjt/ Fr. Inst, 



AMERICAN AND FOREIGN PATENT AGENCY. 

MsssBS. MUNN & CO., No. 128, FULTON STREET, NEW YORK, continue t« 
0olicit Patents in all countries where laws for the' protection of Inventors exist, with Uie 
utmost fiucility and despatch. They have responsible Agents in the diief Cities of 
Earope. 

Applications for American Patents receive especial attention. Specifications and 
Drawings accurately prepared. 

THE SCIENTIFIC AMERICAN, a Weekly Journal, devoted to the Interests of 
Mechanics, Manu&cturers, and Inventors. It contains a great number of Engravings, 
and is very widely drculated. Terms, $2 per annum; $ 1 for six months. 

MUNN & CO., Publishers, 

Mw York. 

VIRGINIA LOCOMOTIVE AND CAR WORKS, 

Wolfe Street and Biver Potomac^ AlexaThdria^ Va. 
SMITH &. PERKINS, Proprietors, manufacture Locomotive Engines and Tenders; 
Marine and Stationary Engines and Boilers; Chilled Car Wheels and Axles; Patent 
Chilled and Wrought Slip-tire; Machinery and Castings generally. 

The andecsigned having erected very extensive shops, and procured the most modem 
machinery and tools, are prepared to execute orders for Locomotive Eiroiirxs, Cabs, 
xmn Macbisbbt of all kinds, with despatch, and on the most favorable terms. 

R. C. SMITH, 
Late of the Alexandria Iron Works. 
THATCHER PERKINS, 
Late Master of Machinery on the Bait 4& O, Railroad. 



Digitized by CjOOQ IC 



JOURNAL OF THE FRANKLIN TNRTTTrTT: 

Of the State of Pennsylvauia, 
FOR THE PROMOTION OF THE MECH.^MC ARTS. 



The Journal of the FrankHii Int^litute is the oldest Periodical in '^ 
devoted to the spread of information on subjects connected with the M 
facturing Arte, and the only one containing a complete recordof Amcr:..-;! . -4^ 
«ince its establishment in January, 1826. 

The extensive list of European Exchanges which it possesses, enables it to gixe to i 
readers early information as to any improvements, or discoveries made in any xmrt < 
Europe, while it ensures to articles publighcd in its pages, a wide circulation in T 
Countries of the Old World in which Mechanic Arts and Mann^ rosper. 

Among its correspondents will be found many of the most li; I artizanv 

scientific men of our own Country; and in it will be found the oiiirini account* of 1 
important experimental researches, conducted under authority of the Institute or 
public bodies. A liberal compensation is oflcred by the Committee for all original ar^ 
within its scope; and manufacturing firms are respectfully sohcited to forward to th 
Actuary such details as they may deem suitable, of mechanical processes, machinojJ 
steam vessels, and other engineering works in process of construction. 

The series of Reports of important Patent liaw cases adjudicated in the United i 
Courts, which will be continued by the able Reporter who has hitherto famishe<i t 
for the Journal ; and the copious index of Patents from 1828 to the present day. wh" 
digested semi-annually and arranged chronologically, being the only comp!' 
lished regularly during that period, make it indispensable as a book of relV 
interested in this branch of Jurisprudence. To Engineers and Ship Builders its p^ 
offer a record of the dimensions and the particulars of the performance of steaxners buil 
or building in the United States and abroad, of which the value can be beat apy"-'^'*'-**^^ 
by those engaged in the construction of steam vessels. The number of correspo 
this department is large and rapidly increasing. 

Artizans and practical Manufacturers, for whose benefit the Journal is particalarij 
signed, require a j>eriodical combining sound theory with reliable information on sxih 
properly belonging to their several pursuits. In arranging matter for its pnj 
and ConHnittec on Publications are guided by a desire to lay before the 
of their readers, such a selection as will be valuable to them in their busine.ss, and 1 
make the Journal a Repertory worthy of preservation, and valuable a* a record of tbe| 
actual history of the Arts in successive years. 

Each number contains 72 pages octavo, published monthly, forming per annum twol 
volumes of 432 pages, numerously illustrated with fine wood cuts and engravioga < 
atecl and copper. Subscription Price, '$5 per annum. 

Im founding this Journal, the Franklin Institute was not governed b^ any desire of] 
pecuniary profit, but solely by the wish to give American Mechanics uscfu 1 inforaiatioa| 
as to the progress, both in this Country and in Europe, of the Arts and the Sciencea np 
which they are founded. As the whole income derived from it is expended in its public 
tion, its further improvement and illustration must necessarily depend on obtaining 1 
increase of its subscription list. With a view to promote such in , 
its self-sustaining ability, the Committee on Publications has dn 
siderable reduction in the subscription price of the Journal, in sui ii » ix,.,.MHi^i «» 
an inducement to present subscribers to lend their aid in obtaining for it an inc 
circulation. 

They therefore propose to forward, free of post age ^ two copies for one yt 
present subscriber who shall send the name of one new subscriber, and remit li: 
Eight Dollars. And, in like manner, to forward thre^popies to any subscriber wUo*h«llJ 
send the names of two new subscribers and Ten Dollars. A club of new subscribers rp-j 
mitting to the Actuary, Eight Dollars, wilt be furnished with two copies for one year.andl 
{it Ten Dollars three copies for one year. 

Coranrunications and remittanros to be made to 

WITJJAM HAMILTOxV, Actuary, 

Franklin T^.fWMto pk;!«.i.j..i»:. 



AMERICAN AND EUROPEAN AGENCY. 

I am prepared throngh mj Agents and Partners, to obtain Letters Patent for American 
InTenttons, in the Canadas and dlfierent portions of Europe, or to dispose of Patent 
Rights adTantageensly. JA8. C. O. KENNEDY, 

Late of Census Office, Washington. 

THE POLYTECHNIC COLLEGE 
OF THE STATE OF PENNSYLVANIA. 

Incorporated by the Legislaiurey .^prUy 1853, 

The College Edifice, corner of Market St. and West Penn Square, is eligibly situated, 
and adapted throughout to promote the comfort and improvement of the Student The 
Lecture Rooms, Analytical Laboratory, Cabinets of Arts and of Mineralogy, Rooms for 
Besigning, 4cc, will be conveniently arranged and furnished with every facility for instruc- 
tion in the following departments. 

Civil Engineering, Architecture and Drawing; Mechanical Philosophy, and the Princi- 
ples of Machines; Metallurgy, and Agricultural, Analytical and Industrial Chemistry; 
Mining, Engineering, Mineralogy, and Geology. 

The College year is divided into two Sessions. Terms per Session $ 55*00. 

Students may pursue one or more of the above branches, and after examination, will re- 
ceive Certificates of Capacity accordingly. The Degree of Bachelor of Industrial Arts 
vrill be conferred after due examination, on full course students, at the public commence- 
ments, which are held at the close of the College year. 

The Trustees announce that the department of Chemistry will be organized for the re- 
ception of students, on 20th September inst., under the direction of Prof. Alfred L. Ken- 
nedy, M* D., to whom all letters and applications should be addressed. The other depart- 
ments will also be placed under competent Professors, as soon as arrangements now in 
progress shall be completed. 

MATTHEW NE WKIRK, Prti. Board of TnuteeM. 

JOHN McINTYRE, Secretary. 

LAWRENCE SCIENTIFIC SCHOOL. ~ 

HARVARD UNIVERSITY, CAMBRIDGE, MASS. 

Tlie next Term of this Institution will open on the first day of September, 1853, and 
continue twenty weeks. 

Instruction by Redtations, Lectures, and Practical Exercises, according to the nature 
of the study, will be given in — 

Astronomy, . by Messrs. Bond. 

BoUny, . . ** Ph)f. Gray. 

Chemistry, Analytical and Practical, . << ** Horsfoid. 

Comparative Anatomy and Physiology, '* " Wyman. 

Engineering, . « « Eustis. 

Mathematics, . . " « Pierce. 

Mineralogy, « « Cooke. 

Physics. . . " " Lovering. 

Zoology and Geology, . *' " Agassiz. 

For further information concerning the School, application may be made to Prof. E. N. 
HonsroKD, Dean oi the Faculty. 

Cambridge, July 16, 1853. 

CHARLES H. HASWELL, 

LaU Engineer in Chief U. S. JV., ConsvUingand Sixperirdending Engineer. 

Designs, Specifications, and Contracts for Steam Vessels, Steam Engines, Boilers 
Mills, 4cc, either for marine or land purposes, will be lumished upon application. 

Superintendence of the construction and repairs of steam vessels and their dependeneie, 
and of steamers in operation. 

or For Sale, Two Propeller and one side wheel Sea Steamer and two River Steam- 
boau. 

59 East 31st Street, New York. 
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SRUFF'S 

CELEBRATED CAST STEEL TIEE, 

Made Jrom a Solid Bar^ without tpelding, 

CLASS V. 

Exhibition of the Industry of all Nations; New York, 1853. 

The above Tire is submitted for competition and FINAL DESTRUCTION after the 
severest tests that the judges can suggest, to prove its tenacity, elasticity, and Toughnna. 

The quality of this Tire is fully equal to that of the Cast Steel Axles and Springs so 
extensively used on the Continent of Europe. 

KRUPFS CELEBRATED CAST STEEL, 

Whitk obtained the Council Medal ai the London Exhibition, «n 1851. 
WARRANTED UNAPPROACHABLE AS TO QUALITY AND SIZE. 

Platers and other Cast^teel Rollers, of any dimcnsioos^not exceeding six feet long by 
eighteen inches diameter. 
Piston Rods and Shafts for Steam Engines, fiot exceeding 3000. pounds in weight. 
Railway and other Axles, Cranks, Springs, and Tires. 
Cannon, Riiie and Gun Barrels. Mint and other BoUiag Mills. 

— Particularly applicable for-^ 
Engravers' Transfer Rollers and Plates; Die-sinkers^ To<ri-mskexs', Reed and Lace 
Makers* use; Dredging Chains, &c. dec. 

Manofaetured at Essen, in Rhenish Prussia, by FRIED. KRUPP. 

Orders received by THOa PROSSER A, SOX, 

2S Piatt street, New York, Sole Agents for the United States. 

FAIRBANKS' PLATPOEM SCALES, 

Mamfaclured by E. fy T. FAIRBANKS fy Co,, St. Joknshury, Vt. 

The Manufacturers have opened Warehouses for the sale of their Scales, at 
BosToir. No. 16 Kilby Street Address L. L. Greenleaf, Agent. 

Nkw Yobk. No. 89 Water Street. << Fairbanks & Co. 

PHii.Ai)BLPHrA. No. 240 Market Street. " George W. Colby, Agent. 
BjLLTiMomK. No. 21 So. Charles Street. *^ George C. Ewing, '' 

They have, also, agencies in all the principal Cities in the Union. 

Orders promptly answered, and Railroad, Hay, Coal-Yard Scales, and all other kind>, 
set in any part of the country at short notice. Their assortment and adaptation of scali^ 
to all kinds of heavy weighing, is undoubtedly the roost complete In the world, and tbr 
long experience of the Inventors, and their skill and knowledge of their business, enaMc 
them to gruarantee with confidence, that their Scales are unrivalled for strength, daimbi> 
lity, accuracy, and convenience, and they hold themselves responsibte to all purchasers to 
redeem this pledge. 

NEW WORKS ON CIVIL ENGINEERING, 

By JOHN C. TRAUTWINE, Civil Engineer. 

The Field Pradice for Laying out Circular Curves for Railroads, 

Thibd EDiTiozr, Revised and Enlarged, in Pocket-book form — 

AHD 

A JVew Method of Calculating the Cubic Contents ofExeavuUons and 
Embankments by the Aid of Diagrams. 

With 10 Copper Plates.^ — Skcoitd Enmoy, Revised. 

Price, one doUar each; pottagje on the Curves five cents; and on tiie Excavations and 
Embankments, eight cents. 

Published by WILLIAM HAMILTON, 

Hall the Franklin Inetitate, Philadelphia. 
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CIVIL ENGINEERING. 



On Hollow Bmlway Jlxles. By J. E. M^Conitell, of Wolverton.* 

[Paper read at the Institution of Mechanical Engineers.] 

The subject of railway axles was brought before this Institution on a 
former occasion by the writer, when he gave the result of various ex- 
periments, showing the form and dimensions most economical of material, 
vrith a proportionate and proper strength of the several parts, and also 
the changes in the structure of'the iron which appeared to have taken 
place from various causes during the course of working. Since that period 
the writer's attention has been constantly directed to the subject, and 
the opinion he then expressed respecting the fractures of axles arising 
from changes from the fibrous structure of the iron, to a brittle, short- 
grained, or crystalline condition, has been confirmed by repeated instances 
which have come under his knowledge. 

"With the view of improving the strength and durability of railway 
axles — the two most important points for insuring the safety and security 
of railway traveling — the writer, after repeated experiments, and obtain- 
ing all the experience and information he could collect on the subject, 
arrived at the conclusion that the hollow or tubular axle combined in 
itself, if properly manufactured, all the properties necessary to secure the 
best form for lightness, strength, uniformity of structure in the material, 
elasticity to neutralize the iojjurious effects of blows and concussions, and 
consequent durability, from having a greater freedom from deteriorating 
efiects. 

The selection of the tubular form of axle origjioated from the knowledge, 
that with a considerably kss weight of material in the form of the tube, 
*From the Civil Engineer and Architect's Jomnal, Octidtery 1858. 
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a mucb greater strength can be obtained to resist torsion, deflexion by 
pressure or weight, or concussion from blows. The resistance of a solid 
system to deflexion and torsion, increasing in proportion to the fourth 
power of the diameter (or the square of the square), but the weight in- 
creasing only as the square of the diameter, two solid cylinders, having 
the respective diameters of 4 and 5 inches, or 1 to 1^, will have a pro- 
portionate weight of 16 to 25, or 1 to 1^, but a resistance of 256 to 625, 
or 1 to 2i. Then if a hollow of two-thirds the diameter be made in the 
larger axle, its weight will be diminished i (f X f «$ or J nearly), and its 
resistance only Jth (f XfXf X |«= Jf, or Jth nearly), and the compari- 
son with the smaller solid axle will then be 1 to l| in diameter, I to |^ 
in weight, and 1 to 2 in resistance, being double the resistance, with ^th 
less weight. 

The use of hollow axles was tried some years ago, but was not contin- 
ued, the main objection being, that there appeared a great diflBculty of 
insuring, by the particular mode of manufacture adopted at that time, a 
sufficient uniformity of thickness of the sides of the tube throughout, and 
also of the soundness of material. The mode adopted consisted of roll- 
ing two or three bars of a semicircular cross section, which were welded 
together with butt-joints, but with no internal pressure, and with solid 
ends where the bearings came. These axles, having no mandril or inter- 
nal pressure during the process of welding, were found to be of a very 
uncertain strength throughout the axle, and the weakest point might be 
close to that part where the ^eatest force or strain would be exerted. 

To overcome these objections, a mode of manufacturing railway axles 
has been introduced b^ the writer, which, it is believed, effectually ac- 
complishes the object in view, securing the utmost strength with the least 
possible amount of material, uniformity of structure of the iron, perfect 
equality of thickness of material, and soundness of manufacture. 



Fig. 1. Fig. 2. 

The plan adopted is as follows: — A number of segmental bars of the 
best quality of iron are rolled to a section, so as to form, when put together 
ready for welding, a complete cylinder, fig. 1, about 1^ times the diame- 
ter of the axle when finished, the bars fitting correctly together, so as to 
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have no interstices, and overlapping in such a manner as to insure a per- 
fect and sound weld when completed, as shown in fig. 1. 

This cylinder of loose segmental bars is temporarily held together by 
a screw-clip, and each end being put into the furnace until a welding 
beat is produced, the bars are then partially welded together, and the 
clip removed. The whole cylinder is then placed in the furnace, and 
brought to a proper welding heat; it is then passed through a series of 
rollers, b, b, fig. 2, which have each a mandril of an egg-form, a, in the 
centre of the circular openings, which are attached and supported on the 
end of a fixed bar, the bar bein j; firmly secured at the opposite end, to 
resist the end pressure or strain during the process of rolling. The man- 
drils are made of cast iron, chilled, fitting on like a socket on the end of 
the bar to a shoulder, and they are secured by a screw-nut, so that they 
are easily removed when required. 

The motion of the rolls is so arranged, by a reversing-clutch on the 
shaf^, that as soon as the axle-cylinder has been drawn clear through, the 
motion is reversed, and the axle, which has been drawn on to the man- 
dril-rod, is again drawn back through the same opening in the rolls; it is 
immediately passed through the next smaller groove of the roll, with a 
decreased size of mandril, and again reversed back through the same 
groove in a similar manner, and so on through a series of grooves in quick 
succession, each decreasing in size, and consequently increasing the com- 

5»ression and strength of the iron of which the axle is formed, an d by the 
ast groove it is passed through it is reduced to the proper diameter. At 
each time it is changed from one groove to another, the axle-cylinder is 
turned by the workman a quarter round, so as to equalize the pressure on 
every part of its surface, to insure uniformity of the compression of the 
iron, and thoroughly complete a sound weldmg throughout every part of 
the axle. 

The specimens before the meeting showed the soundness and perfec- 
tion of the manufacture, as a proof of which, in every test applied, either 
by blows on the outer surface or by an immense splitting pressure, by 
driving a mandril in the interior, there has never been found in anjr one 
instance a failure of the weld, although the test has been applied to pieces 
cut ofifthe extreme end, where it might be supposed the welding of the 
cylinder of the axle, from various causes, would not have so good a chance 
of being perfect. 

The axle at this stage, after being welded and drawn down in the rolls 
to the proper size, is taken at once to a hammer, where it is planished 
between semicircular swages over its entire surface. A small jet of water 
plays upon it during this process, which enables the workman to detect at 
once, by the inequality of color, any unsoundness in the welding. From 
the hammer it is taken to the circular saws, where it is cut accurately to 
the length required, and ready to have the bearings formed upon it. 

On coming from the hammer, the axle is found to be perfectly clean 
both inside and outside, the scale being entirely removed. The ends 
are then re-heated, and gradually drawn down by a hammer to the proper 
dimensions and form of the journals, a mandril being inserted in the end 
of the tube during the process of hammering. 
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The formation of the journals can also be prodaeed by a rolling ma- 
chine, construeted of tables the entire length of the axle, rolling transverse- 
1}% each table being a duplicate of the other, and matrices of the axle when 
finished. Or in another way, by two sets of rollers, each set consisting 
of three rollers running vertically, being of the same diameter, and driven 
at the same velocity, formed exactly to the shape of the bearing, and set 
the proper distance apart from shoulder to shoulder of the journals. 

The manufacture of these axles has been intrusted to the Patent Shaft 
Company, and a great amount of credit is due to Mr. Walker, the man- 
aging partner of that firm, for the very excellent system he has adopted 
and carried out in the process of manufacture. 

As an illustration of the saving in dead weight, take, for instance, a 
railway employing 15,000 wagons and carriages, and assume each of 
these vehicles to run on an average 10,000 miles per annum. The weight 
of two axles of the solid description finished, say 5 cwt., and if replaced 
with hollow axles of equal strength, the weight per vehicle may be re- 
duced 1^ cwt.; this taken over one mile of the above stock per annum will 
be 11,250,000 tons, and assuming the cost of traction for locomotive power 
at Id, per ton per mile, the saving will amount to 11,700/. per annum, 
without taking into account the other advantages, and also the saying to 
the permanent way, &c. 

In the samples of axles submitted to the meeting, two different kinds 
of bearings were shown, the parallel bearing with the rounded shoulder, 
and also the double conical bearing, such as is used on the Great North- 
ern, Great Western, Bristol and Exeter, South Wales, and South Devon 
Railways. In either description of bearing, the hollow axle is good, 
although it is believed that the conical bearing for either the solid or 
hollow axle has less tendency to injure the texture of the iron during the 
formation of the journal than the parallel shouldered axle, and it appears 
a matter well deserving the consideration of the Institution, to ascertain 
what, under all conditions, is the best form of axle bearing. 

Experiments, conducted by Mr. Marshall, the Secretary of the Insti- 
tution, have been tried for the purpose of ascertaining the comparative 
strength of the hollow and solid axles to resist a transverse strain. E!aeh 
nxle was supported on massive cast iron blocks^ fixed at a distance of 4 
feet 11 in. apart, to represent the support given by the rails to the axle. 
A cast iron block weighing 18 cwt. was then let fall on the centre of the 
axle from a height of 12 feet, and the extent of bending was measured. 
The axle was then turned half round, and another similar blow given cm 
the bpposite side, bending it in the opposite direction. This proceeding 
was repeated until the axle was broken. The general results of these 
experiments are as follows: — ^ 

An Old Solid Jbkj 3| inches diameter in centre, 4|- inches at ends, 
which had been at work three years, was bent 8| inches by the first blow; 
it was nearly straightened by the second blow in the opposite direction, 
then bent Iv inches by the third blow, and with the sixth Mow it was 
broken in the centre square across. 

A Jilho Solid Axkj of the same dimensions, was bent 9| inches by the 
first blow, then nearly straightened by the second blow, and bent 9^ inches 
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by the third blow, and by the fourth blow Si- inches, and by the fifth 
blow it was broken {•inch from the centre. The appearance of the frac- 
ture was crystalline over three-fourths of the section, the remaining part 
tough fibre. 

A JVew HoUow AxU^ 4| inches diameter throughout, was bent 5 inches 
by the first blow, nearly straightened by the second blow, and bent again 
5 inches by the third blow. The ninth blow bent it 4^ inches, and the 
tenth blow If inch. Up to the fifteenth blow it was bent alternately, the 
bends varying from 2 to 3^ inches. There was no appearance of failure 
or cracking, but a slight rising of the surface at the fifteenth blow. The 
blows were continued to the twenty-seventh, the bends varying from 3 
to 3| inches, and at this blow a fracture took place across the middle of 
the axle 1| inch long. The twenty-eighth blow bent it j-inch, and closed 
the fracture on the opposite side made by the preceding blow. By th^ 
twenty-ninth blow it was fractured two-thirds through, and bent 9^ inchei, 
the appearance of the fracture being very fibrous. 

A second series of experiments was made, to ascertain the comparative 
strength of the journals of the hollow and solid axles to resist breaking. 

Each axle was supported on an anvil, with the inner shoulder of the 
journal projecting 1^ inch beyond the edge of the anvil, to represent the 
support of the axle in the nave of the wheel; 100 blows with two 24 lb. 
sledge-hammers were then struck upon the upper side of the outer end 
of the journal, the men being changed after striking each twelve or thir« 
teen blows alternately. The amount of bending of the journal was then 
jneasured, and the axle turned half over, and another 100 blows similarly 
given on the opposite side of the journal; the same proceeding being then 
further repeated. The general results of these experiments are as follows: 

An Old Solid Jixky with 3 by 5 inch journals, that had been at work 
three years, had one journal broken on with 205 blows, and the other 
with 53 blows; both fractures were square across the journal at the 
shoulder. 

A Jfew SoKdAxkf with 3 by 6 inch journals, had the journal broken 
oflfwith 570 blows, the fracture being irregular in form, and fibrous. 

A J^Tew Hollow Jixh^ with 3 by 5 inch journals, had 400 blows on the 
journal, which bent down the end |-inch, and produced a longitudinal 
split on the under side 3{ inches long, but no transverse fracture. 

A Jiew HoUow Axle^ same size journals, received 800 blows on the 
end of the journal, which bent it down 1-inch, and split the journal lon- 
gitudinally on both sides, but caused only a slight transverse crack near 
the shoulder, f-inch long. 

The experiments on transverse strength by a heavj weight falling on 
the centre of the axle, and giving the blow on opposite sides alternately, 
show that the hollow axle is nearly double the strength in that respect 
of the corresponding solid axle, the amount of bending being only 5 inches 
instead of 9} inches; and the number of blows required to break the hol- 
low axle being 29, whilst the solid axle broke at the fifth blow, shows the 
hollow axle to be greatly stronger in resistance to fracture. 

The hollow axle became |-inch oval in the centre after receiving the 
seventh blow, and it was only ^inch oval after receiving the twenty- 

31» 
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eighth blow just before' fracture ; being bulged outwards i^-incb at each 
side, and y^^-ioch inwards at top and bottom from the original circular 
section. 

The experiments on strength of journals show, that instead of the jour- 
nals breaking off square and short at the shoulder, as in the solid axles, 
the faollow-axle journals stand a considerably greater number of blows, 
and then only split up longitudinally, instead of breaking off transversely, 
being a very important advantage in point of safety in working. 

In the course of the discussion which followed the reading of the paper, 
it was remarked, that in the fracture of the hollow axle all the iron ap- 
peared fibrous, but the fraoture of the solid axles was mostly crj'stalline; 
that the saving in weight of the hoUow axles was about two-fitihs theo- 
retically to obtain the same strength, but it had been taken at one-thiid of 
the solid axles, to be on. the safe side. The hollow axles were being 
extensively applied, on the North- Western, Midland, and Great Northern 
Railways, and more than 500 had already been made; some bad been 
at work for nine months with entire sat-isfaction. 

Mr. M'CoNNELL observed, that whatever was the nature of the strain, 
and the change produced by concussion, the effect of Ae continued blows 
and concussion to which a railway axle was subjected, must be greatly 
diminished when the axle had a lar^e hollow through the centre, instead 
of being entirely solid, as the effeet of a blow on one side would be mostly 
lost in the vacant space of the centre, instead of being all communicated 
through the mass of the axle. He showed specimens of a hollow and a 
solid axle, which had been run hot for two hours without oil in a lathe, 
at a speed corresponding to about^ twenty miles an hour traveling; the 
solid journal broke off with 179< blows quite shoit and crystalline, but 
the h(H)ow journal would not break transversely and split longitudinally 
in several places with 400 blows, and did not appear injured. 

Mr. Ai>AMS said, be thought the conical journals were preferable to the 
ordinary cylindrical ones, and they were particularly adapted to the manu- 
facture af the hollow aides, by avoiding the sudden shoulder. He had 
found the conical journals less liable to heat than the others when well 
fitted; in the cylindrical journals, as square shoulders were found prefer- 
able in practice to shoulders much rounded, it was important ta maintain. 
^ uniform strength of metal at the shoulder. 



English and American Railways* 

We alluded la^t week to the average cost of a. mile of railway in 
New York State. This, is given at 36,701 dollars, or ^7500 per mile 
of single line, including sidings, locomotive and working stock, &c.,&c. 
This average is, however, higher than that of other American states, and 
is caused by the high charges for the Rochester and Syracuse, 104 miles 
long; the Hudson River, 144 miles long; the Albany and Schenectady, 
17 miles long; the Troy and Greenbush, 6 miles long. These cost about 
50,000 dollars, or JG 10,400 per mile. The New York and Erie, however, 
461^ miles, cost nearly as much, namely, 50,344 dollars, or j£10,4S8 
per mile. 

^From Heiiipath*8 Journal, No. 784. 
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nuch below these rates. The dollar 


ite of 50 pence. 




Length miles. Dollars. 


je. 


118 


35,110 


7310 


5 


33,856 


7050 


76 


32,295 


6740 


53 


31.4^9 


6540 


20} 


31,160 


6480 


26 


30,391 


6330 


25 


29»286 


6090 


m 


28,225 


5880 


35 


28,178 


5870 


69 


25,963 


5400 


31i 


25,364 


5290 


53 


23,346 


4860 


78- 


23,257 


4840 


95 


22,089 


4600 


22 


20,568 


4280 


22 


20,502 


4270 


46J 


20,259 


4220 


96 


16,364 


3390 


35 


15,787 


3290 


44 


M,75l 


3080 


23 


14,573 


3030 



Northern, 

Troy and Bennington, . 
Buffalo and Rochester, 
Saratoga and Washington, 
Schenectady and Troy, 
Troy and Boston, 
Rensselaer and Saratoga, 
Chemung and Susquehanna, 
Cayuga, 

Buffalo and State line, 
Hudson and Berkshire, 
Syracuse and Utica, 
Utica and Schenectady, 
Long Island, 
Buffalo and Niagara, 
Saratoga and Schenectady, 
Canandaigua and Elmira, 
Watertown and Rome, 
Oswego and Syracuse, 
Buffiilo and Coming, 
Plsttsburg and Montreal, 

The latter items <£3030 to j£3390, are as much below the usual rates^ 
as those of j£10,000 per mile are above it; nevertheless, it is evident, a 
line nearly 100 miles, like the Wateptown and Rome, can be constructed 
and equipped for £3400 per mile. 

It will be useful to examine the various classes of expenditure. We 
shall begin with the heaviest, and take the New York and Erie, which is 
an example of a long Ime, extending 464^ miles. The cost is thus made 
up:— 

Bollars. £. 
Landt damages, and fencing, . 1,968 410 

Earthworks, bridges, &c., .. 19,482 S966 

Permanent way and rails, . 8,763 1825 

Stations, . . 1,915 398 

Engineering, and preliminary expenses, . 869 185 

Total cost of line, . 32,997 6870 

Locomotives, carriages, &c^ 17,347 3618 

Total cost, 50,344 10,488 

The figures will not fit exactly, but they will be found sufficient for any 
useful comparison. 

A large class of lines are constructed at about 30,000 dollars per mile. 
We will take the Buffalo and Rochester at 32,295 dollars. 

Dollars.. £. 
Land and fencing, 
Earthworks, dec, . 
bridges, 

Permanent way, dec. 
Stations, 

Shops and machinery, 
Engineering/ dec, 



Total cost of line, 
Locomotives, carriages, &c 

Total ooat. 



6,228 


1090 


7,000 


1468 


7%X 


160 


14,172 


1942 


623 


130 


409 


85 


179 


37 


28,332 


6902 


3,963 


839 



32,296 



6740 
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Another cla<)s of lines are those at 20,000 dollars. 
Long Island Railway. 

Land and fencing, 
Earthworks, dec, 
Bridges, 

Permanfint way, dec, 
Stations, . 
Siiops and machinery, 
Engineering, dtc, 

Total cost of line, . 
Locomotives, carriages, dec, 



aurs. We shall take the 


Dollars. 


£. 


1,029 


314 


6,203 


1292 


134 


29 


10,908 


2271 


120 


26 


424 


88 


891 


186 


18.710 


3897 


3379 


708 



ToUl cost, 22,089 4600 

We shall now take the cheapest lines, the example being the Water- 
town and Rome, 96 miles long. 

Dollars. £. 

Land and fencing, . . 1,083 225 

Earthworks, &c, . . 6,413 1,335 

Bridges, . . .407 84 

Permanent way, dtc, . 5,480 1,141 

Stations, . . .377 78 

Shops and machinery, . 239 49 

Engineering, dtc, • . 399 83 

ToUl cost of line, . 14,399 2,999 

Locomotives, carriages, dec, . 1,966 408 

Total cort, . 16,364 3,407 

The actual cost of construction of the several lines, is as follows: — 

DoUars. £. 
New York and Erie, 
Bofialo and Rochester, 
Long Island, 
Watertown and Rome, 

The cost of working plant is as follows: — 



82,997 


6870 


28,332 


5901 


18,710 


8897 


14,899 


2999 


Dollars. 


£. 


17,347 


8618 


8,963 


839 


3,879 


703 


1,965 


408 



New York and Erie, • 
Buf&Io and Rochester, 
Long Island, 
Watertown and Rome, 

The diflference of cost between the New York and Erie, and the Buf- 
falo. and Rochester, is chiefly owing to the difference of cost of working 
plant, the former requiring for its heavier traffic more plant. 

The work is regulated according to the traffic, and when the traffic 
admits of it, the works are of a larger and more expensive class, the rails 
heavier and the plant stronger. 

The total length in New York State laid at the lowest rates, is 196 
miles, and ranging from J£3090 per mile, to J£3390 per mile. In the teeth 
of such figures, it is impossible to say lines cannot be laid down in our 
colonies and India. 



Trial of the Boomerang Screw Propeller.* 

On Saturday last at half past seven, A. M., a trial trip with Sir Thomas 
Mitchell's boomerang propeller took place in Stoke's Bay, along the 
* From the London Mechanio'a Magtitne, July, 1863. 
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measured mile, on board Her Majesty^s sbip Confici^ under the com- 
mand of Captain Henderson, C. B., of Her Majesty's ship BleTiheian. 

The wind was strong at the time the Conftid reached her trying ground, 
amounting to from six to seven, or equal to about a quarter of a knot. 
The tide was opposed in one direction of the course, the wind in the 
other. After eight runs along the measured distance, the results were, on 
an average, 9*125 knots, with an average of 63| revolutions. This was 
somewhat surpassing in speed the result of the last trial with the com* 
mon screw, with ei^t revolutions less, and a saving of one-eighth of the 
coal; and Sir Thomas Mitchell appeared to entertam no doubt that, had 
the pitch of the boomerang screw been the same as the pitch of the com- 
mon screw, a higher speed would have been the result The reduction 
of the vibration ordinarily experienced on board either screw or paddle 
steamers, and frequently a distressing annoyance, was noticed approvingly 
by all on board the Conflict, This comparative absence of vibration is 
one of the best characteristics of the boomerang, saving at once the wear 
and tear of the ship and the passengers' rest. The CmfUct, however, is 
not a vessel the construction of which admits of her rapid propulsion, 
either by steam or canvas, as her trials in Commodore Martin's squadron, 
as set forth in the official report, sufEcientlv testify. This heaviness of 
the Conflict clearly accounts for the less brilliant result as to speed ob- 
tained with the boomerang than was formerly obtained with it at Liver- 
pool and Sydney, on board vessels built on lines better adapted for speed. 
We were informed by one of the owners of the Genova (a Liverpool mer- 
chant ship, of which we noticed the trial with this propeller,) that on a 
recent voyage home from Quebec to^LiverpooI, the Geneva had averaged 
a knot more per hour with the boomerang propeller than he had ever 
previously attained with a common screw, with not half the customary 
vibration. 

The name ^^Boomerang" propeller has incited many inquiries as to 
what affinity, in nature as in name, this screw of the scientific Australian 
engineer and discoverer, Sir Thomas Mitchell, claims with the femiliar 
though little understood missile of that name, of which such marvellous 
stories are told. In the hands of a native the boomerang certainly per- 
forms marvellous feats, while in those of an European it is inert or in- 
tractable. The savage, by practice, knows precisely how to poise as well 
as project his familiar missile, and in this secret, we apprehend, consists 
Sir Thomas Mitchell's application of the principle of the Australian mis- 
. sile to the propulsion of vessels. The balanced centre is the great feature 
connecting Sir Thomas Mitchell's screw and the boomerang, and upon 
this principle, judging by analogy, the efficiency of the arrangement very 
much depends. Other trials with Sir Thomas Mitchell's propeller are 
in contemplation, when we shall further notice the results obtained. 

Another trial took place on Monday morning last. The Conflict left 
harbor at 9 A. M., for the measured mile in Stoke's Bay, when the ave- 
rage result of six runs was 9*378 knots, an improvement of about two- 
thirds of a knot on the speed attainable with the ConflkVs own propeller. 
The average revolutions were 65|^. 

This trial with the boomerang was made in order to test the action of 
the blades, after the two small continuations which Sir Thomas Mitchell 
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had been induced to make had been taken off, and the propeller reduced 
to its original shape and proportions. The result has been a gaiD of two- 
thirds of a knot, which nautical men consider a great deal with so heavy 
a ship as the Conflict; and we understand that Sir Thomas Mitchell meaos 
to challenge Griffith's propeller to do as much with the same ship. 

The general result of the trials to which the boomerang has been sub- 
jected, seem to establish its claim to public favor. In point of celeritj, 
Sir Thomas Mitchell has proved the efficiency of his boomerang in a veiy 
heavy vessel, and that efficiency will be more palpably manifest if his 
offer to fit one to Her Majesty's yacht the Fairy is accepted. In other 
points not so striking to superficial observers, perhaps, as celerity, but 
not less intrinsically important, namely, the diminished wear and tear of 
ships and the economy of fuel, the superiority of the boomerang is deci- 
ded. We alluded to the absence of vibration in the trial we last report- 
ed; and on this occasion, in the midships of the vessel and below, while 
the Ccm/Iid was making nearly 10 knots, vibration could not be perceived. 
The enterprising merchants of Liverpool have shown themselves sensible 
of the economical advantages of the boomerang, and have already fitted 
it to several of their ships, which have accomplished quick voyages with 
a much diminished expenditure, as already noticed. The propeller used 
on board the Conflict was manufactured by Taylor & Co., of Birkenhead, 
and Sir Thomas Mitchell pronounced an emphatic eulogium on the skill 
of their workmen, and their ready appreciation of the principle of his in- 
vention, or rather his ingenious application of the principle of the rude 
Australian weapon to the purposes of propulsion. The leading and the 
following blades of the boomerang propeller may be likened to the dorsal 
and caudal fins of fishes when swimming, act on water at similar angles, 
and are rooted on the shaft on the same principle of strength as those fins 
are attached to the fish's body, imparting the power which is to ^ve it 
motion. To give the boomerang propeller full space to develop its pow- 
ers, larger apertures are requisite than are now generally found in either 
ships of the royal navy or in merchant vessels. The full boomerang pro- 
peller requires, we are informed, a space in length equal to one-third of 
the height. This alteration can, however, be easily effected. 



AMERICAN PATENTS. 



List of American Patents which issued from October 18, to November %^ 1853, (inclu- 
sivCf) with Exemplifications by CaABLss M. Kslleb, late Chief Examiner of 
Patents in the U. S. Patent Office. 

OCTOBER 18. 

63. For an Improvement in Propellers; Ebenezer Beard, New Sharon, Maine. 
Claim, — "What I claim is, the use of one or more flanches or arms, placed circunnferen- 

tially upon the bladea of a screw propeller, substantially in the manner and for the purpose 
described." 

64. For an Improvement in Sofa Beds; Edwin B. Bowditch, New Haven, Conn. 
**My invention consists in arranging the ordinary seat of a sofa, lounge, or other saita- 

ble article of furniture, and in such a manner that it can be turned up and back far enough 
to allow an under seat, which is hinged to the front rail of the sofii, witii the aphoIstereJ 
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flicle down, to he tamed out to the front, bo as to come on a level with the ordinary seat, 
when said ordinary seat is let back into its place, thus forming a level bed." 

Claim. — ^*'Wbat I claim is, the arrangement of hinging the ordinary sofa scat te the 
back rail of the sofa frame, in combination with the arrangement of hinging an under seat 
iKrith the upholstered side down, to the front rail of the sofa, so that said under seat, by 
lifting the ordinary seat back, can be turned out of the front of and on a level with the 
ordinary seat, thus forming a bed. I also claim the arrangement of hinging the stuffed 
back to the top rail of the sofa, and attaching the back, at the bottom, to the top seat by 
strips of iron, in combination with the arrangement of hinging the top seat at the back 
lower corner." 

65. For an Improvement in Shuttle Motions for Potver Looms; William Crighton, Fall 
River, Mass. 

''This invention consists in connecting the two pickers by means of a rigid rod or con- 
nexion passing through the lay, and giving motion to the same by a picker lever, which 
is operated upon to throw the shuttle in both directions by a single cam. l^he result ob- 
tained by this improvement is, the giving of the pickers a perfectly parallel motion, by 
simpler mechanism than that commonly employed for the purpose." 

Claim. — "I do not claim operating the picker by a cam on a short shaft at the side of 
the loom; but what I claim is, connecting the two pickers with a rod or rigid connexion, 
which receives motion from a single lever and one cam, whereby both pickers are operated, 
as herein set forth." 

66. For an Improvement in Attaching Artificial Teeth to the Metallic Plate; Henry 

L. Crider and David Williams, Lancaster, Ohio. 
Claim. — "What we claim is, securing the artificial teeth to a plate by the usual me- 
thod, and afterwards fastening said plate on the alveolar ridge of the plate having the im- 
pression of the mouth, either by riveting or the employment of soft solder, so as to prevent 
the application to the plate (having the impression) of the intense heat required to secure 
the teeth, as and for the purpose fully set forth." 

67. For ATI Improvement in Self' Winding Telegraphic Registers; James J. Clarke, 
Philadelphia, Pennsylvania. 

Claim. — "What I claim is, the combination of the winding magnet, the break-circuit 
wheel, and spring, with the train of wheels of an ordinary telegraph register, in the man- 
ner and for the purpose substantially as described." 

68. For an Improved Steering Apparatus; Charles Flanders, Boston, Mass. 

Claim. — ^''What I claim is, my combination and arrangement of the rope, the two sets 
of leading blocks, the sheaves in the after end of the tiller, with one another, the tiller and 
windlass, so as to operate together, and move the rudder, substantially in the manner, as 
specified," 

69. For an Improved Mode of OpereUing Mill Saws; Benjamin Frazee, Dnrhamville, 
New York. 

Claim, — <*What I claim is, attaching a reciprocating saw blade to the main shaft, by 
■aeans of a slotted lever and crank pin, operating in the manner and for the purposes sub- 
iUntially set forth." 

70. For an Improvement in Machines for making Railroad Chairs; Robert Griffith, 

Newport, Ky., and Geo. ^Shields, Cincinnati, Ohio. 
Claim, — ^''What we claim is, 1st, Hanging the fulcra of the clipping and bending levers 
eccentrically in boxes made capable of circular movement, for the pnrpose of adjusting 
the said levers to their work with faciiity and accuracy, substantially as specified. 2d, The 
method described of adjusting the angular set of the clipping and bending levers, by pivot- 
ing and adjustably connecting them to outer operative levers, essentially as set forth, and 
whereby a varied inclination may be given to the cutting and bending of the clip, to suit 
diflEerent thicknesses of blanks or forms of chair required." 

71. For an Improvement in Implements for Cutting Cloth; Geo. W. Griswold, Car- 

bondale, Pennsylvania. 
Claim* — ^" What I claim is, stretching the cloth or other material to be cut over the two 
jaws of the stock, and holding it firmly in place by the clamp, whilst the knife divides it 
with a draw cut, snbstantially as described." 
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It. F<nr «& Improwement in InttrumenU for Phtiingf TkomM HinUey, BmOtMNO, 

Maine. 
Claim, — '^What I claim is, the metbod or meana of obtaining in tbe above described 
machine a compound or resultant parallel notion, the same consisting in a combtnatiQa 
of pinions or gears, and sunken racks, (or racks provided with parallel bars, as specified,) 
two sliding and loUry shafts, as arranged, connected, and supported, ao as to operate to- 
gether, substantially as described." 

73. For an Improvement in Cutting Boots,- Daniel Lynahon, Bufialo, New York. 
Claim, — '*What I claim is, the tongue, which first gives to the vamp a more exact 

crimped turn; secondly, covers the seam from being seen, and prevents it from rippiiig; 
and, thirdly, keeps the seams permanent, by receiving the strain that comes on them when 
drawing on tlie boot." 

74. For an Improvement in Power Looms/ William Mason, Taunton, Man. 

Claim. — "What I claim is, the method of operating the warp beam to let off the warp«, 
and ease them in the opening of the shed, by means of the weighted cord acting on the 
periphery of a wheel geared to the warp beam, and receiving motion from an eccentric or 
its equivalent, substantially as specified, in combination with the mode of regulating the 
delivery motion by the action of the warps on a weighted whip roller, acting by a friction 
strap on the friction wheel on the let-ofi* apparatus, substantially as and for the purpose 
specified." 

75. For an Improvement in Machines for Figuring Carpenters* Squares,' Norman 

Millington and Dennis J. George, ShafUbury, Vermont. 
Claim. — "What we claim is, the combination of the revolving chase wheel with the 
lateral moving anvil, by which the relative position of the square to be stamped and the 
required chase is so regulated that the line of the square to receive the impression is 
brought under the chase containing the desired figures, substantially as set forth." 

76. For an Improvement in Power Loomsf John Pender, Worcester, Mass. 
C^i;n.— "What I claim is, the rest, in combination with the guides, whea conatnicted 

ffubstantially as described." 

77. For an Improvement in Looms for Wectving Fancy Goods; Benjamin F. Rice, Clin- 

ton, Mass. 
"The nature of my invention coneists, first, in employing levers formed of two oi more 
parts, one part of said levers being so constructed as to oscillate within the other part by 
the action of hooks and pins set in the grooves of a figuring chain, said hooks and pii.s 
acting upon the upper portion of the oscillating part of said levers, thereby causing the 
lower portion of the aforesaid oscillating part to move to and fro within the outer and 
larger part'of said levers, thus forming a groove in which a vibrating roller is made to act 
upon the outer and larger part of said levers, which operation raises and depresses the 
harnesses in the manner hereafter to be described, whereby I am enabled to give a more 
positive action to the levers which act upon the harnesses when run at an unusual speed, 
and also to produce a uniform shed. The second part of my invention consists in giving 
motion to the figuring chain, by the use of a crownwheel turned by the action of a finger 
projecting from a vibrating lever, and working in the openings of the crown wheel, said 
vibrating lever receiving its motion from a crank connected to a disk wheel on the outer 
end of the main or crank shaft, thereby giving a positive motion to the figuring chain 
which carries the hooks and pins, and also to reverse the motion of the chain without the 
loss of the figure, when the main or crank shaft is reversed. The third part of my invcii- 
tion consists in constructing the bars which connect the links of the figuring chain in such 
a manner as to admit of the insertion of hooks or pins, the lower parts of which are made 
in the form of an inverted wedge; said bars are also provided with a slot or opening at one 
end, large enough to admit easily the insertion of the hooks or pins; the advantagre there- 
by obtained is, that the books or pins are more easily adjusted, and also held more firmly 
in their position when placed." 

C/flfi;n.— "Having described the construction and operation of ray invention, and point- 
ed out its modification, what I claim is, the application of compound levers, constructed 
substantially as herein described, to the raising and depressing of harnesses or heddies in 
the manner substantially as set forth. I also claim employing a finger attached to tbs 
vibrating lever, operating substantially as described, in combination with the crown wheel, 
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to move tbe figaring ehun, aabrtantblly m specified. I also claim fonniag a groo-ve in the 
ban of the figuring chain, for the ineertion of hooke or pine, or their equivalentfi in the 
manner substantially as specified.*' 

78. For an Improvement in Air Btda; John Scott, Philadelphia, PennsylTania* 
Claim* — ^*<What I claim is, forming a bed of an air-tight india rubber cloth sack, en- 
closed or enveloped in a ponch-fbrmed mattress, cbmposed of two thicknesses of ticking or 
other suitable material, between which is interposed leathers, hair, cotton, or other soft 
substance, retained by proper quilting; said mattress conforming to the shape and size of 
the air sack when extended with air by flexible pipes." 

79. For an Improved life Preserving Bucket,' Nathan Thompson, Jr., Williamsburg 

New York. 
Claims — *'I do not claim a double vessel, as soch have been employed both as refri- 
gerators and retainers-of heat; but what I do claim is, 1st, A double vessel, the space be- 
tween the outer and inner side thereof being filled with cork or its equivalent, by which it 
la in a great measure secured against leakage, and retains sufficient buoyancy when punc- 
tured, and serves as a reliable backet and life preserver. 2d, I claim attaching the handle 
thereto by means of the tubes, the nicks in the handles, and the bending of the ends of the 
tubes therein, substantially in the manner described." 

80. For an Improved Life Preserving Seat; N athan Thompson, Jr., Williamsburg, N. Y 
Claim* — '*! do not claim a life preserving stool or seat in the general, as such have been 

for a long time in ordinary use; but what I do claim is, Ist, The folding life preserving 
seat, with a buoyant divided top, constructed substantially in the manner described. 2d, 
The clasp, in combination with the surfaces on which it slides, constructed substantially 
as described, and operating to hold the stool either shut or open, substantially as de 
scribed." 

81. For an Improvement in Iron Car Bodies; Thomas E. Warren, Troy, N. Y. 
Claim* — ^^'What I claim is, the combination of the hallow sheet metal columns and 

panels, as described, with the through bolts, holding the top, bottom, and sides all firmly 
together, in the manner and for the purpose set forth." 

82. For an Improvement in Carpet Stretchers f J. W. Weatherby, Kingsville, Ohio. 
Claim ^~'*l do not claim the invention of rack and pinion, or any of these parts sepa- 
rately of themselves, but the general construction and arrangement, by which I am ena- 
bled to save much time and labor, and also to perform the object in a more perfect manner 
than it can be done in the usual way. But what I do claim is, the general construction 
and arrangement of the carpet stretchers, made and operated as described." 

83. For an Improvement in Door Locks; Linus Yale, Newport, New York. 

Claim* — '*What I claim is, introducing and applying the key firom behind, instead ot 
in front, as is usual, by means of a permanent wrench, revolving key, chamber, and the 
passage, in the manner and for the purpose substantially the same as described." 

84. For an Improvement in the Application of High Pressure Engines to Screw Pro- 
pellers; Harry Whitaker, Buffalo, N. Y. 

''The nature of my improvement consists in applying screw propellers and engines 
therefor to the sides of boats, in such manner that they can be worked by the direct ap- 
plication of the crank from the engine." 

Claim* — **What I claim is, the direct application of the crank outside of the hull to 
side screw propellers, when such application is combined with or efiected by a hig^ pres- 
sure eogine, arranged also outside of the hull, substantially as above set forth." 

OCTOBER 26. 
86. For an Improved Window ^hutter and Fastener; Calvin Adams, Pittsburgh, Pft. 

"My invention consists in attaching to, and combining with the latch or belt of a shutter 
fiwtener, a contrivance for bowing the shutter; that is, securing it in its position when 
partially opened." 

Claim* — **I do not daim the construction of the shutter fastener, nor the use of the 
latch and pin as used for fastening shutters when closed, nor otherwise than in combina- 
tion with the contrivance for bowing shutters; but what I do claim is, the combining with 
the latch or bolt of an inside shutter fastener, a contrivance for securing the shutters in a 
partially opened position by means of the rings and the arm, in combination with th 
latch and pin, substantially in the manner and for the purpose set forth." 

Vol. XXYI.— -Thixd SBaiBS.— No. 6.^DKCEXBxa, 1853. 32 
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86. For an Improument in Sei/'Aeting Bar Exeavaianf O. T. Beanngard, N*. Oriean^ 

Louisiaoa. 
C/oim-—** What I claim is, the bar excavator, in which the turface cnirent, by means 
of the inclined plane, is deflected downward, and made to act upon the bar, the wholo 
being arranged and operated aubetantially as described." 

87. For an Improvement in Devices of a Convertible Dung Fork; Eira H. Dawes, 
Litchfield, Maine. 

**The nature of my invention consists in attaching the tines of an ordinary dung fork 
to the handle by means of a joint, round which they are permitted to revolve in such a 
manner that they may be secured in one of two positions; the same instrument is thus 
made to serve a double purpose, and may be used either as an ordinary dung fork, or as a 
garden cultivator or prolonged hoe; or, hAving been made use of as an ordinary dung fork 
with which to load manure, it may be instantaneously shifted so as to serve the purposr 
of handling the manure from the cart into hills, or otherwise, as the case may require." 

Claim » — **What I claim is, making the tines of ordinary dung or hay forks to revolve 
upon the handle, in the manner and for the purpose set forth." 

88. For hnprotemente in Propelling Vessels; Frederic P. Dimpfel, Philadelphia, Pa. 
Claim, — "What I claim is, the arrangement of the water passages, apertures, and 

valves, in combination with a reciprocating piston and its chamber, substantially in the 
manner and for the purposes set forth." 

89. For an Improvement in Lounges; Angustos Bliaers, Boston, Massachusetts. 

■^My improvement in lounges, couches, or other articles of furniture in which it is de- 
sirable to vary the inclination of the back, consists in arranging the back or sapport to the 
upper part of the body upon springs, so that it can be inclined simply by the weight of 
the occupant at pleasure, the part which forms the support being attached to the body of 
the lounge by hinges, and being fastened in any desired position by a curved arm and set 
screw." 

Claim. — "What I claim is, resting the part which forms the support to the upper pari 
of the body in lounges, or other similar articles^of furniture, upon springs and hinges, as 
above described, so as to vary its inclination at the pleasure of the occupant; the said sup- 
port being fastened and held in any denred position, by a set screw and curved arm, as 
above set forth." 



90. For an Improvement in Library Step Chairs; Augustus Eliaers, Boston, 1 
Claim, — "What I claim is, a library step chair, or a chair which may be changed at 

pleasure into a flight of steps, in which the fold or hinge of the two parts is formed in the 
top, or an extension of the front leg of the chair, thereby permitting the seat to be so 
stuflfed as to form an ornamental and comfortable chair, and when opened, to form a flight 
of five steps, as set forth." 

91. For an Improvement in Bee Hives; Wooster A. Flanders, Sharon, Vermont. 
Claim, — "It is evident that my invention may be carried out in a great variety of ways; 

I do not therefore confine myself to the peculiar construction above described; but what I 
claim is, the adjustable passage, by which the entrance to the hive may be enlarged or ^ 
minished, in manner and for the purpose substanUally as set forth." 

9S. For an Improvement in Attaching Horses to Ploughs; John B. Filkins and Wm. 
H. De Puy, Lima, Indiana. 
Claims — ^"What we claim is, the combination of the limber and stiflf tongues with the 
running gear, to adapt it to being drawn by two teams abreast, as described." 

93. For an Improvement in Cutting and Planting Potatoes; Samuel Hutchinson, Rock- 
port, Indiana. 

Claim. — ^**What I daim is, the eonstruetion and combination, as herein described, of 
cam, sliding platform, cutting blade, and trap doors, with the furrowing share and cover* 
ing blade, for the purpose of cotting, dropping, distancing, and covering potatoea." 

94. For an Improvement in Winnowers; David 8. Mackey and Jarvis R. Smith, Bata* 
via. New York. 

"The nature of our invention consists, 1st, In a pecnliar manner of operating the screen* 
vjx: by means of two eocentrios working between btocks attached to the nndenide of tho 
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•cieeD. 2d, In having two blasts proceed from a single fan, said blasts crossing eai^ 
other, and being so arranged that the grain is subjected to one of the blasts before passing 
through the ecreeo, while the other blast prevents the screen from being clogged with 
chaff and other matter/' 

Claim, — "What we claim is, Ist, The peculiar manner of opening the screen, viz: by 
means of the eccentrics placed in a reverse manner upon the shaft, said eccentrics work- 
iBg between the blocks attached to the underside of the screen, ss shown and described. 
2d, Producing two blasts from a single fan, as shown, and having the two blasts cross or 
intersect each other, by which a blast jiasses horizontally over the top of the screen, and a 
blast also passes upward through the screen, preventing the screen from being clogged or 
choked by the chaE" 

95. For an Improvement in Machines for Dressing Stone,' E. G. Matthews, Troy, 
New York. 

Claim, — **What I claim is, 1st, The driving apparstns for driving the cutters, said ap- 
paratus being formed and constructed of the driving wheel and friction wheel, arranged 
substantially as herein specified, in the frame attached to the driving rod, by means of 
which rod a reciprocating motion is given to the said frame, which causes the driving 
wheel to roll back and forth, on and over the heads of the cutter stocks, thereby causing 
the cutters to make the desired cut in the stone, the friction wheel meanwhile rolling on 
the periphery of the driving wheel, and also in a groove in the cross bar, as before describ- 
ed. 1 do not intend to confine or limit myself in this claim, exclusively to the use of one 
friction wheel, but hold myself at liberty to use one or more, and to vary the arrangement 
of them, while the principle of driving the cutters as herein described and shown is sub- 
stantially adhered to. 2d, I claim the rocking bar, with inclined planes at each end, in 
combinatio^ with the cutter stocks and the roller, or its mechanical equivalent, attached 
to the frame of the driving apparatus, for the purpose of rolling or striking on the inclined 
planes of the bsr as the driving apparatus reaches the end of its stroke, so as to rock or 
tip the bar, thereby causing the inner edge of the bar to catch or stroke under the shoul- 
ders in the cutter stocks, and raise them up in position for ihe driving wheel to act upon 
them in iig return stroke, substantially as herein specified.*' 

96. For an Improvement in Skips* Side Lights; Charles Periey, City of New York. 
'*The nature of my invention consists in the use of a circular glass or light, enclosed by 

ft frame, on which are coga or teeth gearing into a fixed rack on the inside of a metal box 
that is let into the side of ^ vessel. To open the light it is rolled to one side within the 
box or case, and when it is to be dosed the light is rolled back again, and a screw ring 
forced into an elastic packing in the frame of the glass, makes a tight joint, and any 
water that by accident may run into the box in which the light rolls, can escape by a small 
opening left in the lower part for the purpose, thereby entirely preventing any leakage 
from entering the ship." 

Claim, — ^^'I do not claim sliding a glass or light sidewsys in a frame, as thst has been 
done; but I am not aware that any box has been so fitted ss to contain a side light and form 
a receptacle for leakage, passing the same out by a small hole or holes, thereby effectually 
preventing any water from passing into the ship. I am aware that india rubber has been 
used as a packing for side lights; therefore I do not claim the same. What I do claim is, 
1st, The means herein described and shown, for preventing any leakage from a side light 
passing into a vessel, by enclosing the side light in a metallic box let into the side of the 
vessel, and provided with a small hole or holes to pass out said leakage, as specified." 

97. For an Improved Valve Gauge for Bottles; Alphonse Quantin, Philadelphia, Pa. 
Claim. — ^What I claim is, the above described machine or gauge, with the arrange- 
ment of the valves, as herein before described, one opening by the act of closing the other, 
so ss to pour out of the vessel to which the gauge is attached, only the quantities of liquid 
contained in the space between the tiro valves." 

98. For Improvements in Metallic Piston Packing; Henry L. Russell, Hudson, Mich. 
"The invention consists in expanding a number of metallic bands by means of levers 

secured in the periphery of a drum, and operated by means of a ring fitted within said 
drum, and arranged as will be hereafter shovm.*' 

Claim. — ^*'I do not claim the metallic bands, for they are now used in metallic packing; 
but what I do claim is, expanding the metallic bands which encompass the drum by means 
of the levers placed in the periphery of the drum, and operated by means of the ring within 
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the drain, as herein ahown and deacribed, the ring being prerented fii>m moving casa- 
ally, by meani of the coil apring, and ratchet and pawl, or their eqaivalenta." 

99. For an Improvement in Making Shoveb, Spadea, ^c.g William Richarda, Philadel- 
phia, Pennaylvania. 
Ckdm. — ^^I claim the manafacture of ahovels, apadea, and other inatromenta made of 
a compoaite aheet of metal, whoae conatitaenta are parallel lamine of unequal hardneaa, 
as herein aet forth; but I make no claim to auch implementa made of the hard lamins ex- 
tending for a abort distance only above the edge, but only whererit extenda up beneath 
the strap to aupport the back." 

100/ For an Improvement in Expanding Hor9t Shoesf Benjamin Perry Sargent, But- 
, ton, New Hampahire. 

**The nature of the principal part of my invention conaiata in making the quarters of 
the ahoe aeparate from each other, and uniting them together, or to a toe bar, by meana of 
one or two jointa, and providing the quarters with one or more expanding screws, by which, 
when they are secured to the foot of the animal, they may be expanded or moved apart 
from each other." 

Claim. — ^'^ What I claim is, the combination of the bearere or eara with the jointed quar- 
ters or bare, jointed together, or to a common toe piece or cork, and opereied by an ex- 
pansion screw or contrivance, as specified." 

101. For an Improvement in Garden and other Houg Jacob T. Sargent, Sutton, New 
Hampshire. 
Claim, — ^^'I do not claim the employment of a acrew and nut for confining two things 
together; nor do I claim the attachment of the ahank and blade of a hoe by meana of the 
bearing platea welded to and forming part of the ahank, and riveted to the blade; but 
what I do claim ia, my improved attachment of the blade and ahank, whereby the Made 
not only can be readily removed from, or aa readily confined to the ahank, but when af- 
fixed to it is prevented from breakage where the greatest leverage or strain is brought 
upon it; meaning to claim the bearing head fixed firmly to, and making part of the ahank, 
the movable plate or stififener, or its equivalents, (applied to the back of the blade, and 
made separate from the shank,) the screw on the shank, the screw nut, and the recess in 
the hoe blade, as combined together and with the shank of the handle, and made to operate 
substantially as specified." 

}02. For an Improvement in Spring Clampe for Clothes Line*,' David M. Smith, 
Springfield, Vermont. 
Claim, — **I do not claim a mere clasp composed of two leven hinged together between 
their respective ends, and having a spring placed between their two adjacent arms; but 
what I claim is, the above described improved clothes pin; that is to say, I claim the arrange- 
ment of the line opening and the spring on opposite sides of the hinge of the two levers, 
all substantially as herein before specified, whereby, by pressure of the longer legs of the 
leven between the thumb and tingera of the hand of a pereon, the instrument is rendered 
very convenient of application, without danger during the same of tearing the clothes se- 
cured by it on a line.'^ 

103. For Improvements in Propellers g James Trees, Salem, Pennsylvania. 

Claim. — ^^What I claim is, the combination with submerged propellers, whose area, 
where the water entera, is greater than the hinder extremity where the water escapes, of 
helical blades or vanes, and a tapering shaft, to which they are attached, both the blades 
and shafts tapering from point to rear, substantially in the manner and for the puipose set 
forth." 

104. For an Improvement in Ox Yokes g Albert Voee, Pittsfield, Vermont; ante-dated 
August 10, 1853. 

Chum* — '^What I claim is, 1st, The construction of the semi-revolving neck blocks, 
each having a curved groove and pin fitting into it, for enabling the neck block to always 
adjust itself at right angles to the direction of the neck of the animal. 2d, I claim, in 
Combination with the groove in the neck block, the use of the pin, subserving the double 
purpose of controlling the movement of the neck block, and«4iustittg the length of the 
yoke, substantially aa described." 
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105. For ImprmfemtnU in CuiUng Ban and Tseik of Curry Combtr Wn. WliMler, 
West Poaltnej, Vermont, AsMgoor to Charles H. Kellog, Tioy, New York. 

C^tm.— '*What I claim is, the method of forming the bars of cuny combs by punch- 
ing them out of plates, so that at a single operation, a strip of the proper width for the bar 
is severed from the plate, and one row of teeth cut thereon, and another row upon the 
end of the plate for the next bar, substantially as set forth." 

106. For an Improvement in Soda Fountaino/ Wm. Coughlan, Baltimore, Maryland. 

"The nature of my invention consists in adding an auxiliary faucet or ralve, whereby 
I am enabled to quickly fill the fount with mineral water already prepared in convenient 
stationary apparatus." 

C/aim.^-"What I claim is, the auxiliary or ralve, for the purpose of enabling the 
fount to be filled with prepared mineral water, substantially as described." 

107. For an Improvement in Attaching the Head Cringle to the Yard* of Yeeeehf 
Nelson Crocker, Sandwich, Massachusetts. 

Ci!atm.— "What I claim is, the head cringle hooks and their fixtures, constructed and 
combined with rigging of a vessel, substantially in the manner and for the purpose set 
forth." 

108. For an Improvement in Seed Plantereg Nathan C. Davis, West Jelferson, Ohio. 
Claim. — **What I claim is, the piston provided with a notch or hollow in its upjper 

end, and so arranged in combination with the partition and depression, that it will bring 
up and discharge through the aperture the desired number of grains of corn eveiy time it 
is raised by the operator, substantially in the manner set forth." 

109. For an Improvement in Machine Hammere; Daniel Noyes, Abington, Mass. 

*<The essential features of my improvements consist in a novel arrangement of mechanical 
devices for hammering or forging iron, whereby it can be brought into any desired shape 
or form much more expeditiously and with much greater regularity than by any of the 
modes commonly practised in trip hammers for the purpose. This result I effect by means 
of hammers, which are so placed and actuated as to strike the iron to be shaped both on 
the top and on the two sides, the upper hammer having motion imparted to it from a crank 
on the main driving shaft, and the two side hammers moving horixontally, so as to strike 
the sides of the piece to be forged." 

Claim. — "What I claim is, 1st, A machine for hammering iron, &c., having the dis- 
tinguishing features herein above enumerated, viz: a hammer for giving the blow upon 
the upper surface of the iron, acting in conjunction with two hammers which simultane- 
ously strike the sides of the iron, substantially as above set forth; and I further claim, in 
a machine for hammering iron, the use of these two side hammers operating as specified, 
whether used in connexion with the upper hammer, or without it. Sd, I claim so arrang- 
ing the relative position of the fulcra of the hammer beams, and the ends of the connect- 
ing rods attached to said beams, and to the crank shaft and gears from which they derive 
their motion, as to bring the said fulcra and connecting rods in nearlj a straight line at 
the time of giving the blow for the purpose above specified, the opposite ends of the con- 
necting rods, just before giving the blow, moving in opposite directions, so as to give a 
rapid and powerful blow. Sd, I claim causing the anvil to descend from the iron just be- 
fore the blow of the side hammers, and to ascend just before the blow of the upper ham- 
mer, by means of a rod attached at one end to the underside of the upper hammer beam, 
and at the other end to a tilting arm, which embraces the anvil, substantially as above 
described." 

110. For Improvemente in Screw Nailif Samuel Pratt, Boston, Massachusetts.* 
Claim. — ^'*What I claim is, a screw nail constructed with a thread, shaped subsUntially 

as described. I also claim shaping the head substantially as set forth, so that the battering 
caused by the driving will not obstruct the application of the turn screw." 

111. For an Improved Spark Arreiter; Samuel Sweet, City of New York. 

Claim. — "I desire it to be understood that I make no claim to originality of invention 
in the individual parts of the spark arrester, separately considered; but what I do claim is, 
the combination of the reticulated inverted frustrums of cones, constructed and situated as 
described, with the trumpet-shaped deflector and guard, the reticulated cylinder under the 
opening provided with the reticulated valve, when thrae parts are arranged in the upper 
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.poitioii of in eniafg«d or expanded external pipe, such as that r c ptee e nted, the whole 
operating in the manner and for the pnrpoae aet forth." 

112. For an Improvemtnt in Looms for making Weavers* Hamessf Kaaimer Vogel, 
Chelsea, Mass. 
Claim, — **I wish it to be understood that I do not confine myself to the precise details 
herein before set forth; bnt what I claim ia, the combination of the loom for weaving the 
borders of the harness, with the press for securing the metallic eye upon the threads of the 
harness without a knot braid or loop, substantially in the manner described." 



Rx-Issus roR OcTOBSB, 1853. 

1. For an Improvement in Spark and Gas Consumers/ David Matthew, Philadelphia, 
Pennsylvania, October 4« 
Claim. — ^^'What I claim is, the manner in which I have constructed and arranged the 
respective parts that constitute the inner and outer cases of the apparatus, which is placed 
at the top of the chimney. Also, I claim the manner of constructing and arranging the 
trumpet-mouthed tube within the inner case, said tube being divided into two or more 
parts, and being made to deposite and discharge the larger portion of the sparks by the 
aid of the opening between said parts, as described, substantially as set forth. I also claim 
the manner in which I connect the apparatus at the top of the chimney with the furnace 
or fire box, by means of the tubes or pipes, the cases, and the openings thence into the 
fire box or furnace, for the purpose made known. I likewise claim the manner of pre- 
venting the entrance of water into the fire chamber by the employment of the tubes, in 
combination with the tubes." 



DxaiOBS FOE OCTOBXJI, 1S53. 

1. For a Bedstead; John H. Barlh, Indianapolis, October 4. 

Claim, — ^'Wbat I claim is, the design, configuration, and arrangement of the several 
ornaments and mouldings on the posts, rails, head, foot, and side boards and cornice, as 
fully set forth." 

2. For a Cooking Stove; Julius Holzer, Assignor to North, Chase & North, Philadel- 

phia, Pennsylvania, October 4. 
Ciaim.^— " What I claim is, the use o( the ornaments and null mouldings described." 

3. For Stoves; George H. Fryday, County of Philadelphia, Assignor to North, Chase & 

North, Philadelphia, Pennsylvania, October 4. 
Claim, — **What I claim is, the design and configuration of the ornamental screen and 
standards, and the combination of the same with the ornamental base and the cylinder, ae 
described." 

4. For Stoves; Garrettson Smith & Henry Brown, County of Philadelphia, Assignors to 

North, Chase & North, Philadelphia, Pennsylvania, October 4. 
Claim, — ^^'What we claim is, the design and configuration of the mouldings and orna- 
mental work, as described." 

6. For Cooking Stoves; Rosea H. Huntley, Assignor to Daniel F. Goodhue, Cincinnati, 
Ohio, October 4. 

Claim. — ^**What I claim is, the combination and arrangement of the ornamental forms 
and configurations of a cooking stove." 

6. For Stoves; Garrettson Smith and Henry Brown, Assignors to C. W. Wamick & F. 

Liebrandt, Philadelphia, Pennsylvania, October 4. 
Claim.— ^**Wh&i we claim is, the design, configuration, and arrangement of the orna- 
ments in has relief and mouldings set forth." 

7. For MetaUie Coffins; Theodore J. Gillies, WillUamsburgh, New York, October 11. 
Claim . — "What I claim is, the design of the shape and configuration of the cofiin, as 

described." 
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8. For Cooking Siooetf N. Putntni RiefaardMn, Portknd, Maine, October %6, 
Claims — ^<<What I claim is, the general ornamental design of the atOTe, aa shown in 

the aide and front plates, including the legs, and as represented in the accompanying 
drawings; and separately I claim the ornamental design of the oven door, that of each of 
the front doors, tlkat of the front, that of the door, that of the panel.*' 

9. For a Regigterg Joaeph A. Read, Assignor to William W. and Chariee M. Atkins, 

Philadelphia, Pennsylvania, Octoher 86. 
Claim, — **What I claim is, the design, oonfignration, and arrangement of the orna- 
ments in has relief on the slide and plate, as set forth/' 



NOVEMBER 1. 

1. For Improved Protecting Bulwarhefor War Veseek; William Ballaid, City of New 

York. 
Claim. — ^<*What T claim is, the use of the shield board, in combination with the bul- 
warks of a ship, substantially as set forth. Also, the use of the stanchions and panels, in 
combination with the deck of the vessel and the shield board, for the parposes and prin- 
ciple of construction and operation, substantially as set forth." 

2. For an Improvement in Magneio»Electric Machines; Calvin Carpenter, Jr., Paw- 

tucket, Massachusetts; patented in France, April 18, 1853. 
Claim, — **l do not claim the employment of permanent magnets of helical coils of 
wire of metallic segments, upon a cylinder of non-conducting material, or of springs such 
as I have described, either separately or in combination, for the purposes set forth, other- 
wise than in the manner in which I have arranged, connected, and combined them; but 
what I claim is, the combination of one or more series of permanent magnets, radially ar- 
ranged; the poles of each series being in one plane, and in two concentric circles, with a 
disk or disks of helices arranged in three sets, in such manner that the three sets may be 
acted upon successively, at nearly equal intervals of time; one set by the inner circle of 
poles, and the other two sets by the outer circle of poles; the currents of the several sets of 
helices being thrown into one constant or uninterrupted current by means of the current 
dischargers and springs, or their equivalents, as herein described." 

3. For an Improvement in Car Couplings; A. P. Chatham, Canoga, New York. 
Claim, — ^'•What I claim is, constructing the buffer with a recess to hold the link in the 

proper position for entering the buffer, and the buffer with a cavity and uninclined draft 
catch, extending to nearly the top of its cavity, so that when a link is connected to the 
buffer, and pressed over the catch of the buffer, it cannot jump up and become detached 
from the catch while the cars are in motion; whereby the danger of the cars being sepa-. 
rated while running, is greatly lessened, while the coupling is simple, cheap, and not 
liable to get out of order." 

4. For an Improved Pen and Pencil Case; Gilbert S. Clark, City of New York. 

"The nature of my invention consists in a peculiar arrangement of the pen and pencil 
slides, whereby I obtain an extension case for both pen and pencil, and am enabled to 
shove from the case either the pen or pencil, as occasion may require." 

Claim, — "I claim neither the pen or pencil slide separately, for both have been previ- 
ously used; but what I do claim is, the peculiar arrangement of the pen and pencil slides, as 
herein shown and described, viz: having the pencil slide with its covering tube placed 
within the pen slide or the tubes, and operating the two slides independently of each 
other, in the manner as set forth." 

5. For an Improvement in Cane and Maize Cutters; John W. Cormack, Quincy, 111. 

Claim, — ^<'What I claim is, the framing, and manner of attaching the knife and arm to 
the sled." 

6. For Improvements in Condensers for Steam Engines; Benjamin Crawford, Pitts- 

burgh, Pennsylvania. 
Claim, — ^*'WhatI claim is, the arrangement of the tubes or passages in the condenser 
with the inlet and outlet openings in the case, substantially as specified, so that a current 
of cold water is caused to flow round both ends of the tubes, whereby the condenser is 
prevented from undue heating, and the tubes kept coolest at both ends, and warmest at 
the middle, whereby the great bulk of the heat is transferred to the condensing water near 



Digitized by CjOOQ IC 



38D jftnericm Paimii. 

the point aI wUeb it is dMehaigvd from tlie eaie. Sd, Constnicttnf ike eaae of tbe coa- 
demer wUh •tafied» or other eqaWolent joint*, to render it flexible, end Iberebj pievent 
fnctnre." 

7. For Improvementt in Maehinet for Sticking Pins; Cbauncey O. Croebj, New Ha* 

ven, Connecticut. 
Claim, — "I am aware that conical roUere have been used lor fonninf the indinod 
channel for condacting the pins, and that a eerew has been oeed to eeparate the pine, and 
that playere have been need in the manufacture of pins» and that clamping biua have 
been uiied for clamping the paper after it has been crimped, and that the paper haa beoi 
drawn through and rolled up by a revolving cylinder, so graduated aa to regulate the 
quantity of paper as to folding up; I therefore do not claim either of these as such, as my 
invention. But what I claim is, the method of crimping the paper by means of movable 
folding blades, in combination with the bed plate, while the back and front. aidee of the 
paper are sustained by the damping bars, substantially as herein described. 2d, I alao 
daun the method of crimping the paper by means of moving folding blades, descending 
and ascending between the stationary and moving clamping bars, when the damping 
bars serve as a part of the crimping apparatus, whether the paper be sustained by a bed 
plate or otherwise, when constructed and operating substantially as herein described. 
3d, I also claim the method of lifting the pins from the distributor, and carrying them 
away and sticking them into the crimped paper, while the distributor is bringing another 
supply of pins in front of the clamping bars; thereby keeping the lifting players or other 
lifting apparatus continually in operation, when performed by the means and in the man- 
ner substantially as herein described. 4th, I also claim the lifting apparatoa, or any sub- 
stantial part thereof, when constructed, combined, and made to operate substantially as 
herein described. 5th, I also claim the combination of the lifting apparatus herein de- 
scribed, with the inclined transverse notches in the stationary clamping bar, by which 
means the pins will always stick in an exact line, even though the pins are not straight, 
when constructed, combined, and made to operate substantially as herein described. €th, 
I also claim the combination ot' the conical rollers with the side planes, to form a straight, 
inclined, conducting channel, when combined, constructed, and made to operate, substaa- 
tially as herein described. 7th, 1 also claim the lifting players, when constructed and 
made to operate substantially as herein described, either with or without the creeper, 
sliding guide, or director." 

8. For ImprovemenU in Machines for Sticking Pint; Chauncey O. Crosby, New Ha- 

ven, Connecticut 
"My improvement consists in the use of twenty (or any other number,) of straight, in- 
dined, conducting channels, to arrange and conduct the pins, with a slotted plate, or slide, 
' to receive tbem at the lower end of the channels^ and convey them to an equal number 
of spaces in an inclined or triangular block, through which they fall into horizontal grooves, 
and by an equal number of punches sliding in those grooves, to force the pins into the 
crimped paper." 

Claim, — **I do not claim the channels nor grooves, nor the punches working in the 
grooTos, nor the use of clamping bars to serve also as crimping bars, because these have 
all been used before, or claimed in my former application; but what I do claim is, the 
combination of the punches, (working in horixontal groove^,) with the slide, and the 
straight, inclined channels, when arranged and combined substantially as herein set forth. 
I also claim the combination of the punches with the double folding blades, when these 
are combined with the movable and stationary clamping bars, and the whole is constructed 
and combined substantially as herein described. I also claim the method of crimping the 
paper by means of folding blades, working between stationary and moving clamping bars, 
when those damping bars serve as a part of the crimping apparatus, when oonstroctad 
and operating substantially as herein described. I alsu daim the bars, (forming the side 
guides to the spaces,) to guide the pins while falling down from the separator to the hori- 
xontal grooves, in combination with the grooves and punches, when they are constructed, 
combined, and arranged, and used for the purposes substantially as herein described." 

9. For Improvemefiis in Machines for Sticking Pins; Chauncey O. Crosby, New Ha- 

ven, Connecticut* 
CAnm^— ^What I claim is, the use of a split wheel to connect the lower end of the 
straight, inelined, conducting channel, with the upper end of the vertical side guides, to 
convey the pins from the former to the latter, while it changes the position of the pins 
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from vertical to lioritontftl, as herein described, whether with or without the counter sinlrs 
in the inner edges of the peripheries. I also claim the use of a separatinf wheel, with 
teeth on its periphery, to sustain the column of pins, separate them, and drop them seps- 
rately into the grooves in the sliding bed at the proper time, by its revolution, as herein 
described, whether the wheel be made of the two disks, or with the periphery grooved out, 
or the periphery be single, and the teeth cut directly across.it. I also claim the method 
of crimping the paper by the use of jaws, with a tongue between them, to slide across the 
paper in such a manner that the paper may be crimped by double folding blades, forcing 
the two folds of the paper through the space between the tongue and the jaw on each side, 
so that the pins may be stuck through the crimps over the upper edges of the folding 
blades, while the tongue wilt be between the pins and the paper, and so that both the bam 
and tongue, and the double folding blades may be readily withdrawn, to release the paper; 
and this, whether the double folding blades are below or above the jaws and tongfue, when 
they are constructed and used, and made to operate, substantially as herein described." 

10. For a Hoee Protector f David Demarest, City of New York. 

Ckdm, — ^^'What I claim is, the employment of a portable section of a rail track, con- 
structed substantially as described, and with an opening in its centre for the hose to fit in, 
when said section is placed over said hose, the same being employed in the manner de- 
scribed, and for the purpose of covering the hose at certain points, and saving them from 
the great injury they sustain from carriages and cars passing over them during the time 
of fires, 6cc*j as set forth." 

11. For an Improvement in Car Wheels; Joseph Famsworth, Jr., Madison, Indiana. 

Claim* — "I am aware that P. W. Gates made a cast iron car wheel, in which the rim 
is connected to the central parts by two sets of short spokes; but this (without admitting 
its priority to my invention) I do not claim, as my improvement relstes exclusively to 
the class of wheels in which a disk extends from the hub to the rim; my object being to 
support the rim and strengthen the disk by flexible supports, which will perform their 
duty without straining and endangering the breaking of the disk, as in the case of the 
wheels of this class before mentioned. Therefore, what I claim is, a cast iron car wheel, 
constructed as herein described; but I make no claim to any part of the wheel by itself, nor 
to any other combination of parts than that above set forth.** 

IS. For Improvements in Regulating the Speed of Steam Engines; Luther R. Faught, 
Macon, Georgia. 
''The nature of my invention consists in causing the cut-ofi* to move with the valve by 
means of friction produced between them by suitable means, snd attaching the former to 
a pendulum or other device, which is capable of offering to its movement a resistance 
which causes it to move a shorter distance than the valve, and thus close the steam open- 
ings of the valve, and cut off the steam before the termination of the stroke of the engine, 
and which increases or diminishes with the increase or diminution of speed of the engine, 
so as to close the passages and cut off the steam earlier or later, as may be required, and 
thus regulate the speed of the engine." 

^ Claim. — ^''I do not confine myself to the employment of a pendulum or air spring, as there 
may be other devices that would produce analogous effects; neither do I confine myself to 
the precise methods of producing friction, herein described, as both the methods that I have 
shown are well known, viz: by the pressure of the steam in the valve chest, and by plates 
compressed to the rod by a spring; nor do I confine myself to the adjustment of the relation 
between the pendulum and the device or devices which produce the friction, as it will be 
evident that the lengthening or shortening of the pendulum will produce the same e£kct; 
hut what I do claim is, connecting the cutK>ff with the slide valve, so that the latter drives 
the former by fiiction, when the cut-off is at the same time connected with a pendulum 
air spring, or some other device, offering such a resistance to its movement as wili prevent 
its moving the same distance as the valve, and arrest it at such a point in the motion of 
the valve as to cot off the steam at the desired > point in the stroke, and will increase or 
<liminish with any increase or diminution of the speed of the engine, and thereby retard 
the motion of the cut-off more or less, in order to cut off the steam earlier or later in the 
stroke, and thus regulate the speed, substantially as described." 

13. For an Improvement in Grain Cradlesf Christopher P. Kelsey, LivingstonviUe, 
New York. 
"My inveiittOD eonsists in so oonstrading the cradle, that not onlj ahaU the woitoui 
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be enabled to lay the grain more regularly, to cut the entire length of the eeythe, and to 
readily adjust the set, or *bover/ of the fingers, as coin|>ared with theenath and ecytbe; but 
also, thai the implement shall balance better in the hands, and shall be capable of being 
iblded closely together, when not in use, whereby it may be more easily transported^ or 
stowed away, as the case may be." 

Claim. — " What 1 claim is, 1st, The bar, or its equivalent, for attaching the frame «£ 
fingers to the snath, lor the purposes set forth. ^, Bo connecting the braces with the 
fingers, by means of link or other universal joinu, that the snath may be folded cloae 
against the fingers, without requiring that the said braces shall be loosened in the snath; 
the whole being constructed and operating substantially in the manner set forth." 

14. For an Improvement in Coating Sheets of Metah Edmund Morewood and George 

Rogers, London, England. 

''Our improved apparatus consists of a metallic vessel, having a flanch round its top, to 
give it the requisite strength ; this vessel should be made of wrought iron, and of a length 
somewhat greater than ihe longest sheets to be coated, and of such a depth, that these 
sheets can be immersed in the bath of melted metal, at least eight or ten inches, when 
standing on edge." 

Claim. — ^**What we claim is, the method herein described, of coating sheets of metal, 
by immersing them in other molten metals, which are more fusible^ by means of rollers, 
arranged substantially as herein described ; so that with the same machine, sheets of me- 
tal, varying in thickness, may be coated, free from puckers, bends,orindentatione, on their 
surfaces, — thus rendering unneccsRary, the subsequent operation of Battening, which 
heretofore could not be dispensed with." 

15. For an Improvement in Adjustable Springs for Carriages; Russell 8. Morse, Dix« 
field, Maine. 

Claim. — "What I claim is, the adjustable auxiliary springs, in combination with the 
bed spring (or springs), substantially in the manner and for the purpose herein set forth." 

16. For Carpenters* Brace and Bit Fastener; Howard Perkins, North Bridgswater, 

Massachusetts. 
Claim* — "What I claim is, the manner of constructing and fastening the bit into the 
socket by the slide-lock, as described, having the end of the hit so formed, as to fit into 
the groove in the key, as set forth, and havmg the end of the bit press down upon the 
key, so that when the key is slipped back, the bit may be easily removed." 

17. For an Improved Gold Washer; Henry M. Ritterband, City of New York. 
Claim. — ''What I claim is, the combination of the tube, valve, and lip, constructed and 

having the relative proportions substantially as described, forming an apparatus for re- 
moving earth and stones from auriferous earth, as specified." 
• 

18. For an Improvement in Straw and Grain Separators; John A. Taplin, FishkiU, 
New York. 

Claim, — "What I claim is, the vibrating straw carrier and grain separator, as herein 
set forth, with a screen and fluted bottom board, for the purpose of separating the grain 
firom the straw — ^retuming the former to the winnowing apparatus, and conveying the 
straw to the hinder extremity of the machine." 

19. For an Improvement in Metallic Pens; William H. Towers, Philadelphia, Pa. 
Claim, —"What I claim is, making metallic pens, with depressions or csvities for re- 
taining the requisite quantity of ink to supply the same, and making them flat on both 
suHaces, and tapering the shank or main body of the same, and inserting it in a corres- 
ponding socket or opening in the centre of the lower end of the pen holder, substantiaQy 
in the manner and for the purpose set forth." 

20. For an Improved Machine for Turning Cylinders of Wood; Increase S. Waite, 

Hubbardston, Massachusetts. 
Claim, — *' What I claim is, the combination, composed of the feeding hopper, the series 
of rotary mandrels and centres, applied to the shafl ; the revolving cutter or cotter cylin- 
der, the mechanism for giving to each mandrel an endwise movement, backwards and 
forwards, as described; mechanism for arresting the rotary movement of the shaft, or the 
heads, during the time necessary for the operation of the cutler or cutter wheel, on each 
pinoe of wood; and, ftaally, a mechanism for roCatiag the shaft and ita two heiAs, allMib- 
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•tantiftllyas aboiw dMcribed;ihe meehaninn for noTingeacb mandrel endwise, in manner 
and for the parpoae deacribed, being the spring, the wheel, and cam-plate, as described; that 
for rotating the mandrel, being the gear, and the gear on the shaft, put in revolution as de- 
acribed; that for arresting the rotation of the shaft, during the time necessary to turn down 
an article, being the stud, atop-plate, and the screw applied to each mandrel, and made to 
operate as specified; and, finally, that for rotating the shaft, being the friction roller, made 
to operate against the periphery of the circular head, and to be rotated and borne against 
•aid head, as set forth." 

21. For Improvements in Generating and Condensing Steam; Peter H. Watson, Wash- 

ington, District of Columbia; ante-dated May 2, 1853. 
Claim. — "What I claim ia, the method of recovering the beat of the exhaust steam by 
passing it through the comparatively cool water in the lower portion of the boiler, sub- 
stantially as set forth. I also claim the arrangement of the upper end of the drop fluea 
in an inclined plate, to facilitate the entrance of the smoke into the flues, and the passage 
of the steam from beneath the inclined plate into the upper part of the boiler, substantially 
as set forth." 

22. For an Improvement in Grain Separators; Jacob V. A. Wemple, Chicago, Hi. 
Claim* — *'What I claim is, the employment of a cylinder, having tangential or other 

aaitably projecting plates across or along its periphery, for the purpose of separating the 
grain, and breaking the impinging efiect produced by the threi^hing cylinder on the endless 
apron, the said cylinder being so situated and operating in rear of the threshing cylinder, 
as gently to feed over it the straw and headings as they are delivered from the threshing 
cylinder." 

23. For an Improvement in Bee Hives; Geo. Calvert, Upperville, Virginia. 

Claim. — "What I claim is, the combination of the honey boxes with the box and cross 
pieces, arranged and operated in the manner and for the purposes set forth." 

24. For an Improvement in Devices for Steering Cultivators; Seneca Lapham, Salem, 

Ohio. 
Claim. — ^''What I claim is, the combination and arrangement of the parts, consisting 
of the lever and its attachment to the brace, and the connexion of the tongue to the lever 
by the staple; this I claim in its application to the purpose of changing the direction of 
this and other machines, as specified." 

25. For an Improvement in Fluid Metres; Wm. B. Leonard, C ity of New York. 
Claim, — ^*What I claim is, the combination in fluid metres, of mechanism for measur- 
ing the volume of a flowing fluid, however variable; mechanism for measuring the velocity 
of the flowing fluid, however that may vary; mechanism for multiplying these two quan- 
tities together; and mechanism for recordmg the product in such manner aa to show on 
a register the quantity of fltid that has passed, as set forth. I also claim the combination 
of a self-acting guard valve or valves, however constructed or arranged, with the water 
wheel or other motor, in a metre, in such manner that the flow of water through the 
metre will be arrested, whenever ita pressure is not sufficient to give motion to the motor 
the instant it begins to flow, whereby the escape of water through the metre, unmeasured, 
is prevented." 

28. For an Improved Mode of Opening and Closing Gates; Wm. T. Merritt, Hart's 
Village, New York. 
Claim, — "What I claim is, the method of elevating or depressing, or opening and clos- 
ing the gate, aa herein shown and described, viz: by means of the shaft having upon it 
the pulleys, the pulleys being [attached permanently to said shaft, and having ropes at- 
tached to them; and the pulleys being pkiced loosely on the shaft, and connected to it at 
a certain period by means of pins on the shaft, working in slots in the bosses or bubs of 
the pulleys; the said pulleys having the chains attached to them and to the upper ends 
of the gate styles; and also the chains with the weighta, the said chains being attached to 
the lower ends of the styles; the gate being prevented firom being casually depressed, by 
means of the pawl, which ia freed from the notch in the boaa or hub by the dog, subatan* 
^ly aa set forth." 

27. For an Improvement in Maehims for S^aightening and Curving Raikt George 
WiUiiton, Brunswick, Maine. 
'The nature of my invention conaiata in pkeing over the part of the rail which ia bent, 
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<by the weight of (he trmin in pMeing,) « cnrred beam, which hu ito bearing* on the nil 
near the end of the beam; then, by a contrivance which embraces the rail, I turn a screw, 
which has power suflicient to raise the bent portion to its original position, where it may 
be secured." 

Claim* — ^**I am aware that a machine has been used in Bavaria, which acts by the pres- 
sure of a screw upon the bar to be bent; the bearing or platform being placed underneath 
the bar; this mode of action I do not claim; but what I do claim is, the combination of 
the screw, strap, beam, and slides, constructed and combined substantially in the manner 
described, with the beam placed on the top or side of the rail, for the purpose of straight- 
ening or curving rails on railroads, without the necessity of removing the same from the 
sleepers." 

NOVEMBER 8. 

28. For an Improvement in the Cutting Gear of Grain and Grass HarvesterSi Sam*!. 

8. Allen. Salem, New Jersey. 
Claim, — '*What I claim is, the arrangement by which the driving wheel is made the 
centre of oscillation in counterbalancing the cutter beam and cotters thereon, embracing 
the secondary wheel and spring, for the purpose set forth. I also claim the combination 
of the tongue with the driving wheel and secondary wheel, for the purposes set forth. I 
also claim the method of balancing the cutter blades on the angular bar by the sliding 
bar, in combination with the blade, or their equivalents, for the purpose set forth. Lastly, 
I claim the construction of the cutter blades, as formed on the under side with a rasp or 
roughened surface, while the upper side forms a shear cutting edge, for the purpose of 
preventing choking of the fingers, and supplying an oil box to the cutter bar, as set forth." 

29. For an Improvement in Carriers to Grain Separators,' John Blue, Covert, N. Y. 
Claim. — ^"I claim the arrangement of the cam blocks, or their equivalents, on the shaft, 

for agitating the endless apron, as set forth." 

30. For an Improvement in Violins, ^e,; Cornelius 8. Cooper, City of New York. 
**The nature of my invention consists in removing and taking firom any of said above 

mentioned instruments, the original beam or bass bar, which is firmly glued into the top 
or sound board the full length of said bass beam or bar, and putting in another beam or 
bar on an improved principle, which gives greater power and more brillian<gr of tone to 
that noble instrument; the form of my improved plan for the beam or bass bar is shown in 
the accompanying drawings." 

Claim, — ^** What I claim is, the application of the spring bass beam or bar, in place of 
the solid beam which is taken firom the violin, for the violin, tenore or viola, violoncello, 
double bass or violono, or any other instrument requiring a bass beam or bar for the pro- 
duction of tone; then the support of the ends of said spring or improved bass bar, by cot- 
ting of notches or mortices in said end blocks, as shown in the accompanying drawings, 
and supporting said ends of spring in any manner, by connecting them or the bearings of 
said spring to said end blocks to produce the desired effect; also, the separation of the 
bass bar or beam from the top or sound board, eioept the three inches as before mentioned, 
using any wood which will produce the desired effect" 

31. For a Machine for Turning or Cutting Irregular Forms; Nathaniel €rear,^Zane9- 

ville, Ohio. 

"The nature of my invention consists in making the cutter heads, one or both guides 
or gauges for the setting of cutting edges of the knives therein, and also guides or gauges 
to the pattern of the thing to be cot. Also, in the peculiar manner of securing the cut- 
ters into the cutter heads by dovetails, thus avoiding the use of keys, wedges, screws, or 
any other device than the shape of the ends of the knives, and grooves into which they fit." 

Claim, — "What I claim is, the combination of knives, in the manner described, with a 
rotary cutter head, so that said head shall serve as a guide or directrix to the form or pat- 
tern carrying the material to be dressed." 

32. For Improvements in Power Looms: James Oreenhaigh, Jr., Waterford, Mass. 
Claims — ^"What I claim is, 1st, Suspending each leaf of harness firom two jacks, which 

are of similar form and length, and are geared together by toothed sectors, substantially 
as described, for the purpose of preserving an uniformity of motion to both ends of the 
harness. 2d, Attaching the kmfo to the lavers, and applying springs to the same, in 
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■uch a way that it will .move on the leven in its descent in dosing the shed, sufficiently 
to pass the points of those hooks of the ascending portion of the harness which are in a 
position to be raised to make the succeeding shed; and, after passing the points of the 
hooks, will slip under them, substantially as described. 3d, Suspending the heddle frames 
or the top rails, by means of sheet or hoop iron links, which are pivoted to the jacks, and 
are furnished with pins to enter slots or notches in the ends of the top rails, substantially 
as set forth, by which a simple means of attachment and detachment is obtained." 

33. For an Improvement in Temples for Loomes Jerome B. Greene, Worcester, Mass. 
Claim, — <<What I claim is, the arrangement, substantially as described, of the roller, . 

adjustable guard, and spring, upon the axle, which is parallel with the weft, whether the 
said roller and guard hold the cloth between two conical faces, or by teeth on the roller." 

34. For an Improvement in the Cutting Gear of Straw Cutters; John Jones and 

Alexander Lyle, Rochester, New York. 
Claim, — ^**We do not claim the knives, heads, or flanches which form a part of the 
heads, separately; but what we do claim is, the combination of the knives and segments 
of flanches, (which arc attached to and form a part of the heads,) the knives being placed 
on the inside of the flanches, instead of the outside, in the manner and for the purpose 
substantially as set forth." 

35. For an Improvement in Fastening the Teeth to Clover Hulling Cylinders,- 8am*l. 

Karns, Bloody Run, Pennsylvania. 
Claim. — **What I claim is, the binding of the teeth to the hulling cylinder by means 
of the wire band, as set forth.*' 

^6. For an Improvement in Looms/ Jonathan Knowles, Cohoes, New York. 

Claim, — "M^hat I claim is, the combination of inclined guides with the whip roll, for 
the purpose of graduating the tension of the warps, substantially as set forth." 

37. For an I/tfprovement in Screens of Winnowers; Abraham Lash and Miles Moore, 

Belleville, Ohio. 
Claim,T—*^We do not claim any form of any mill or shoe; but what we do claim is, the 
two fluted cleansers, or their equivalents, and the combination of said cleansers, os fully 
set forth and described; the same may be used in any common winnowing machine." 

38. For an Improved Wire Fence; Wm. H. Meriwether, County of Comal, Texas. 
Claim. — *'What I claim is, the employment of the undulating or zigzag wire for fencing, 

substantially as described, which, by its elasticity, increases the durability and efiective- 
ness of the fence, as specified." 

39. For an Improvement in Grain Threshers and Separators; Abram B. Peterson, 

Dexter, Michigan. 
Claim. — *'What I claim is, Ist, The riddle, with swinging sections, as described, in 
combination with the interior carrier or elevator, to separate the grain from the straw, and 
discharge the grain on to the riddles under the head of the carriers or elevator, with the 
effect of permitting the cylinder and concave to be set low down, the whole operating 
substantially as set forth. 2d, The running of the riddle and carrier or elevator on sepa- 
rate and independent pulleys, in the manner and for the purposes described. 3d, The in- 
troduction of the protecting apron between the carrier or elevator and riddle, to serve 
the double purpose of preventing the straw from driving through the riddle, and protecting 
.the carrier or elevator from abrasion by the grain, as fully set forth. 4th, Hanging the 
riddles or the riddle and wheat board to upright standards, as described, to give the upper 
riddle the longest stroke." 

40. For a Keyed Finger Bdardfor Violins; Wm. Robertson, City of New York. 
Claim. — ^** What I claim is, combining with the finger hoard of a violin or musical in- 
strument, or like musical instrument, a supplemental keyed finger board, constructed and 
operating substantially as described." 

41. For an Improvement in Attaching the Shafts of Vehicles to the Axles; SafTord E. 

Sturtevant, Hartford, Vermont. 

**The nature of my invention consists in securing the shafts of vehicles to axles by 
means of an eye or collar, having taper or conical' ends, which fit in adjustable sockets. 
The eye or collar may be attached to thi shaft, and the sockets to the claspa which en* 
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compui the axle, or the eye or collar may he attached to the daips, and the aocketa to the 
shafts. The ends of the eye or collar are secured firmly in the sockets by means of a bolt 
which passes longitudhially through the eye or collar, and also passes through the sockets. 
By means of a nut on the bolt, the sockets may be brought nearer together, and made to 
fit tightly against the ends of the eye or collar, in case of the wearing of the same. 

Claim, — ^''What I claim is, securing the shafts of vehicles to axl^ by means of an^e 
or collar having taper or conical ends which fit in adjustable sockets; the ends of the 
collar being kept firmly in the sockets by means of the screw bolt; the collar and sockets 
being attached to the shaft and axle in either of the modes herein described/* 

42. For Improremenis in Operating Vibrating Propellers; Thomas Spiller and An- 

thony Urowhurst, Middlesex County, England; patented in England, Feb. 3, 18A3. 
Claim, — **Novr, we wish it to be clearly understood that we do not confine ourselves to the 
shape of the vanes, blades, or fins, nor to the number applied, as there may be two or more sets 
used, or to the part of the vessel where the same may be applied, as at the stem, in the 
midship, or elsewhere below the water line; neither do we confine ourselves to the arrange- 
ment, as described, for giving motion to the propeller, or for regulating or reversing the 
action of the same; but what we claim is, vanes, blades, or fins, of whatsoever form or 
wheresoever applied in a vessel for the purpose of propelling the same, when such vanes, 
blades, or fins, are mounted on an axle or shaft, vibrating or turning freely upon its axis, 
and moving vertically through the water/' 

43. For an Improvement in Railroad Car Ventilator; Geo. Spencer, Utica, N. To A. 
Claim* — '*I do not claim the use of a *throat* and gathering, separately, nor of a sur- 

fiice of water separately, nor of an enlarged air chamber, or a series of them, separately, 
nor the combination of any two of them; but what I claim is, the application of a single 
'throat,' being the termination of a 'gathering,' or gradually contracted opening, in oom- 
binatton and immediate connexion with a single enlarged air chamber directly above a 
surface of water, for the purpose of freeing the air forced into the car, from dust and cin- 
ders, thus enabling the dust and cinders to fall upon the water by their own gravity alone, 
substantially as described." 

44. For a Revolving Musical Scale; Samuel D. Tillman, Seneca Falls, New York. 
Claim. — *'What I claim is, the employment of a fixed disk on which the musical in- 
tervals within the octave are represented by divisions of a circle, and the letters commonly 
used to designate the notes of the fixed scale, in combination with one or more arms, 
disks, or rings, rotating around the centre of the circle of the fixed disk, on which rotating 
arms, disks, or rings are the true and tempered divisions of the diatonic scale, so arranged 
that the relations of these divisions of the diatonic scale with those oh the fixed scale, may 
be clearly seen, when the point designating the tonic or key note on the moving acale is 
placed opposite any of the divisions of the fixed scale, substantially in the manner and for 
the purposes set forth." 

45. For an Improvement in Wagon Brakes; Wm. D. Williams, Raleigh, N. C. 
Claim. — ^**I do not claim a double crank, attached to the front hounds of the wagon, 

and connected to the brakes behind the wheels, for applying the power through the action 
of the horse, forward and backward; but what I do claim is, forming two swinging or roll- 
ing joints between the front axle and the front hounds, in combination with the swingeing 
brake, arranged on top the reach and in front of the wheels, for the purpose of rendering 
the wagon more perfectly self-locking, or for applying the brakes simply by the aid of the 
horie and wagon, and disengaging them by the forward action of the former; the whole 
being constructed, and arranged, and operating in the manner shown and described. I also 
claim making the brake capable of swinging on a centre, so that it may be thrown over 
toward the front of the reach, when it is desired to dump the Ibad; and again thrown to its 
proper place after dumping, as set forth." 

46. For an Improvement in Washing Machines; Joel Wisner, Aurora, New York. 
Claim. — **I do not claim in general the use of a horizontal circular rotary wash-board 

in the bottom of a wash-tub, when they are used with the ordinary radial flntings, as such 
has been long known; but what I do claim is, making the said wash-board of a conical 
form, having its surface higher above the bottom of the tub at the circumference than at 
the centre, and attaching to it and to the bottom of the tub radial ribs of the form of a 
half cone» when these ribs are formed of such depth, and with spaces so wide between 
them, as to receive the clothes in those spaces in such manner as to turn or roll them 
over as the board ia rotated back and forth, as dfscribed." 
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47. For Improvements in Window Shutter Bolts f Samuel Green, Asagner to Samuel 

Green and Coroelius Arnett, Salem, N. J. 
Claim, — ^**Wbnt I claim U, the spring and drop bolt or tumbler, arranged with reference 
to each othier, and the notch in the case, as described, and so formed and located that they 
may be acted upon in the manner described by a single key." 

48. For an Improvement in Manufacturing Ice; Alexander C. Twining, Hudson, Ohio; 
patented in England, July 3, 1850. 

Claim, — *'I do not claim the exhaustion of a vessel containing ether and immersed 
in water, around which the water freezes, and to which the ether is returned after con- 
densation in the restorer; but what I claim is, Ist, The combination of an exhausting 
pomp or apparatus that is also condensing or compressing with a reiitorer and with a 
freezing cistern having water chambers, 'substantially as above. 2d, I claim the same 
pump and restorer in combination with a separate exhaust vessel, (the same whose con- 
nexion is indicated in the drawing,) by, in, or around which the ether or other liquid un- 
eongealable at the temperature employed is cooled, and made to pass into the fireezing 
cistern, and there perform itx office, substantially as above. 3d, I claim the percolator, or 
apparatus, introducing into the cistern or the separate exhaust vessel, the ether or volatile 
liquid in jets or drops, as above, in combination with the exhaust pump and restorer. 4th, 
I claim the use of the water vessels in combination with the water chambers and the 
intervening liquid, for perfecting contact, as eet forth. Finally, I claim, in combination 
with the restoring apparatus, the cooling of the liquid around the same, by exhaustion, 
using therefor the secondary pump and connexions, substantially as set forth." 
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jj Jfew Mode of Conducting the Daguerreotype Process. By W. H. 
Stanley Ckawford.* 

In the course of numerous experiments in the daguerreotype art, I found 
that after plates were prepared in the usual way with the vapors of iodine 
and bromine,- ready for being impressed in the camera, there was a con- 
stant evaporation from their surfaces, to a greater or less extent; and this 
fact was most marked when I had prepared plates for views, &c., but 
which could not be used till several hours afterwards; in the latter case, 
the bromine, more volatile than the iodine, had evaporated more rapidly, 
and consequently the proportions between the two, so necessary for a good 
picture, were entirely destroyed. Another circumstance that struck me 
was, that if a plate were prepared well, and allowed to remain in the dark 
box a few minutes ere placing it in the camera, the resulting impression 
was always more sharply and better defined than if the plate had been 
immediately used; in the latter case, the impression being not unfre- 
quently somewhat clouded in detail. These observations led me to the 
conclusion, that when under the ordinary process a plate was exposed in 
the camera, and the actinic rays allowed to act on its sensitive surface, 
the evaporation (above alluded to) being let loose in the camera, the vapors 
again attacked those portions of the surface aflfected by the actinic agency, 
and so prolonged the operation; for it is well known that the mixed vapors, 
so long as the^ exist, will, if allowed to fall on the plate, altogether, neu- 
tralize the eSect of the actinic power. I hereupon set about thinking 
of some plan to remedy the defect, and eventually determined to allow 

* From the London Journal of the Photographic Society, No. 9. 
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the plate to be acted upon sitmUtaneausly by the actinic ray and this vi^for 
of mercury or light transmitted by means oja yellow medium^ and the re- 
sult quite bore out my expectation. 

Having no apparatus adapted for carrying out my views neatly, I was 
put to make shift the best way I could, and I did thus: An ordinary ca- 
mera was placed before the object to be taken, the focus nicely adjusted, 
and, immediately before inserting the dark box with the prepared plate, 
a thick cast iron cup, filled with mercury, was heated to the usual de- 
gree, and placed inside the camera; the slide of the dark box vas then 
withdrawn, and the plate exposed by uncovering the lens. Pictures, by 
these means, were taken in a fraction of a second, giving a gain in time 
say in the ratio of one to five seconds over the ordinary way; the details 
were most sharply and beautifully delineated, and the pictures very firm- 
ly set on the plate, so much so, as to give much trouble to clean, even 
before being subjected to the fixing process. It will of course be under- 
stood, that, although the picture was taken in a fraction of a second, the 
plate had to remain at least five minutes afterwards in the camera, the 
point gained being simply that the parts affected by the aclinic influence 
were immediately acted upon by the vapor of mercury, and thereby pre- 
vented from reabsorbing any of the loose vapors, and thus the resulting 
picture was not only expedited, but much improved. 

I have now constructed a camera which simplifies the operation much, 
and which for a traveling daguerreotypist is a great improvement, as it 
does away with the necessity of a mercury box, and saves all the time 
and trouble of changing the plate from one box to another, pouring and 
repouring the mercury, &c« It is formed thus: a, fig. 1, is the usual 



Fig. 1 




form of camera, showing a back view, b is a cast iron bottle of the ca- 
pacity (for mercury) of say 3 or 4 ounces, and screwed in a convenient 
place, on about the centre of the hinder or sliding part of the camera; and 
c is a close fitting cock, to shut off or allow to escape the mercurial fumes 
when heated. Fig. 2, d, is a pipe, say of metal, bent from the upper part 
close to the side of the camera, and leading inside by a close fitting aper* 
ture, E. The working must now be obvious; the bottle, b, is placed 
rather well up on the side of the camera, to allow of its being conveni- 
ently heated with a spirit-lamp. 

I have found the same results effected by admitting light into the ca- 
mera through a yellow medium; but as this can only be done in a strong 
lights it would not be of such general u;e as the preceding plaii. 
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I maj mention here, that I am one of those who hold that it is the c^lor 
qfthevttpor (yellow) of mercury which derelopes the latent pictnre on 
the plate, and not particles of mercnry attaching themselves to the silver, 
as some affirm. The sun's rays, throagh a yellow or orange medium, 
act precisely in the same manner; but I cannot now enter upon my rea- 
sons, as it would occupy too much space and too much of your valuable 
time. With regard to the process that I have now communicated, it 
may be suggested that the mercurial vapor would injure, or, at all events, 
not improve the back lens, upon which, of course, it must of necessity 
fall in cameras constructed upon the present plan, though hitherto I have 
not found my lens affected at all; but to obviate any risk of such dam- 
age, the camera should have an air-tight partition of clear bhie glass im- 
mediately in rear of the lens. 



On the DtUrmnaHon of the Ammonia Contained in Waters. By M. 

BOUSSINGAULT.* 

Boussingault refers to the necessity of determiniBg the quantities of 
ammonia contained in well water, river water>&c. Since the time (1802) 
when De Saussure ascertained the first traces of ammonia in the air^ since 
Brandes (1825) discovered it in rain water, and especially since the time 
when Liebig distinctly proved this occurrence of ammonia, no complete 
investigations into the quantity of ammonia contained in natural waters has 
yet been made. 

Boussingault has now begun to determine the ammonia in such waters 
by means of a distillatory apparatus. He regards it as certain that a water 
charged with a small quantity of ammonia will have given off the whole 
of this with the watery vapor when two-fifths of the water have distilled 
over. 

We may, consequently, by submitting large quantities of water, as 10 
litres or more, to a preliminary distillation, obtain a concentrated fluid, 
so as to treat this in the still set apart for the determination of the ammo- 
nia. Where the water is not too poor in ammonia, it may be placed in 
the apparatus itself. 

The apparatus consists of a retort capable of containing 2-3 litres. A 
litre of the water to be examined is put into this, if necessary previously 
concentrated. The cooling of the distillate is effected by means of a 
glass worm tube. One-fiflh is distilled off, and the quantity of ammonia 
contained in it ascertained, according to Peligot's method of determina- 
tion of nitrogen by means of a solution of sulphuric acid of known strength. 
A second finh is then distilled. In this there is generally no more am- 
monia, and the quantity found in the first portion is usuall]^ correct. 

The normal solution of sulphuric acid for the determination of the am- 
monia is so composed that 5 cub. centims. of this fluid shall be saturated 
by 0*0106 of ammonia. As the alkaline fluid which serves for the test- 
ing of the solution is so far diluted that 33 cub. centims. of it saturate 
the 6 cub. centims. of dilute acid, 1 cub. centim. of the alkaline fluid 

*Froai the Lvndon Chemictt! Gacette, No. 260. 

33* 
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. represents 000032 of ammonia; and as the burette is divided into tenths 
of a cubic centimetre, one division represents 0-000032 of ammonia. 

As regards the accuracy of the determination, it is necessary in this 
process to take care that the normal acid is first added to the fluid to be 
tested for ammonia, and that the alkaline fluid intended for the saturation 
of the acid is then poured in. Any inaccuracy must therefore arise from 
an error of two divisions of the burette. The determination of the am- 
monia can therefore only be brought within 0*06 miliigrm.; but as the 
operation can always be performed twice, even if the errors of the two 
experiments do not compensate one another, the error of the method can- 
not exceed a tenth of a milligramme. 

The author then instituted experiments to test this method. From 
these it appeared that distilled water to which a known quantity of am- 
monia had been added furnished more ammonia than had been mixed 
with it; so that, apparently, all distilled water contains ammonia. The 
water employed in the following experiments was distilled first with sul- 
phate of alumina, and afterwards over potash, to remove any ammonia 
and carbonic acid that might be contained in it. In the following table 
the first column gives the number of the experiment, the second the 
quantity of ammonia added to the water, the third the quantity obtained 
from the distillate, and the fourth the difference between the two pre- 
ceding: — 



I. 
1. 
% 

3. 
4. 

5. 
6. 
7. 



11. 
(H)1233 
0-00038 
0-01066 
0-01130 
0-00836 
0-04944 
0K)0413 



in. 

001234 

0-00037 

0K)1040' 

0*01131 

0-00840 

0-04960 

0H)0410 



rv. 

— 0-00009 

4-0-00001 

—0-00016 

4-0-00001 

4-000004 
+0-00006 
—0-00003 



The following is a table of the quantities of ammonia ascertained by 
the author in various waters: — 



Month. 

April. Water from the Seine (au pont iTAusterKiz,) 

April. Water from the Seine {au pont de la Concorde,) 

April. Water from Oaroq {fontaine du Conservaioire^ 

May. Water from Ourcq (/onlatne du Conservatoire,) 

Mar» Water from the Canal de Lotng {d' Monlargi*,) 

April. Water of Uie Bieber (au Pont-aux-Tripee,) 

April. Water of the Arcueil, 

April. Water from a well near Andilly {Montmorency,) 

May. Water from the Lac d'Engbien, 

April. Water of a well near Gaermantes {Lagny^ 



Ammonia in 
1 litre. 1 cub. m. 
of water. 



grm. 
0-00012 
000016 
0*00073 
0-00003 
0M)O032 
0-00261 
0-00017 
0-00003 
0-00007. 
000000 



grm. 
0*12 
0-16 
0-73 
0-03 
0-32 
2-61 
0-17 
0-03 
0-07 
0-00 



With the exception of the Bieber, which is rather an outlet for the nu- 
merous industrial establishments than a river, all the above waters con- 
tain less ammonia than rain water; the well near Lagny {Seine-et'Mame) 
contained none at all, or none that could be ascertained. 

In the rain water collected on the terrace of the Observatory at Paris, 
Barral found on an average 3*35 milligrros. of ammonia to 1 litre of water. 
The greatest quantity that he met with was 6'45 millignns. Boussingault 
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has hitherto made but fe\v determinations of the ammonia in rain water, 
but these agree well with Barral's. Thus in the first week of April he 
found 4-34 milligrms. in 1 litre of rain water at Paris. This is twenty- 
seven times as much as existed at the same time in the Seine water. On 
the 7th of May the rain water contained 0*0032 grm. in 1 Hire. 

The water of the Lac d'£nghien, according to the above table, con- 
tarns a tenth of a milligramme of ammonia in 1 litre. A spring which 
rises near this lake contains 5*06 milligrams. Considered as bicarbonate 
of ammonia, this gives 0*0181 of the salt; it is possible that this assists 
the medicinal action of the sulphurous water of Enghien. 

In 1 litre of sea water from near Dieppe the author found 0*00020 grm. 
of ammonia. If we consider that two*thirds of the surface of the globe 
are covered with water, the sea always contains a considerable quantity 
of ammonia, which may return again into the atmosphere. 

In places where great numbers of people live, the quantity of ammo- 
nia in the soil must increase. The investigation of the following spring 
waters proves this: — 



Spring in a garden (Jardin de Clignaneourf) ootside Paris, 
Spring of a hooae in the Rue du Pore-Royal^ 
Spring of a hooae in the Place de V Hotel-de-VHUy 
Spring of a houao Quai de la Megiiiserie, No. 30, 
Spring of a house i^uai de la MexiMeriey No. 28, 
Spring of a house in the Rue de la Tabklierie, 

The Parisian well water is not drinkable. It is very hard, decomposes 
soap, and is not fit for boiling vegetables. It has in general no smell; 
the great quantity of ammonia contained in this water may nevertheless 
arise from dung or other decaying organic matters. 

The author collected some snow in March, immediately afler its falling 
on a terrace, and thirty-six hours afterwards some from the fertile earth 
of a garden. On determining the ammonia contained in the water re- 
sulting from the melting of the snow, he found in the 

In 1 litre. In 1 cub. metre. 
Snow from the terrace, . . 000178 1-78 

Snow from the garden, . 0-01034 10-84 

The large quantity of ammonia in the snow from the garden must ap- 
parently have passed into it from the soil. — Comptes Bendus^ vol. xxxvi. 
p. 814. 





[n 1 cub. 


In 1 litre. 


metve. 


grm. 


grm. 


, 0^0032 


0-32 


0-00132 


1-32 


0-03435 


34-36 


0-03033 


30-33 


0-03386 


33-86 


0-00026 


0-26 



For the Journal of the Franklin Institute. 

Seam Logs of the Pacific^ Collins Steamer^ P^yi^ between Jfew York and 

Liverpool. By B. F. Ishehwood, Chief Eng., U. S. N. 

The four steamers composing the Collins line, viz: the Pacific^ AtkmtiCy 
Baltic^ and Jirciic^ have all about the same linear dimensions and dis- 
placements, thouo;h they are not modeled precisely alike; for instance, 
the bow of the AtUmtk is sharper than the bow of the Pacific^ but the 
stem of the Pocj^c is finer than the stem of the Atlantic. The engines of 
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392 Mechanics^ Phyncs^ and Chemittry. 

the first two are alike, and those of the last two only difier from them in 
length of stroke of piston, the former having nine feet, and the latter ten 
feet stroke. The boilers of all four vessels are of the same type and gene- 
ral arrangements, but differ considerably in their proportions; the boilers 
of the Pacific and AiUmiic are alike; those of the Baltic and Arctic are 
alike also, but are larger than those of the former vessels, with a view to 
supply a proportionally increased amount of steam for their greater capa- 
citV of cylinder. 

To the kindness of Engineer-in-Chief D. B. Martin, U. S. N., who was 
for some time Chief Engmeer of the Padficy I am indebted for the steam 
logs of that vessel for the voyages made by him, and for an acenrate 
drawing of the boiler, taken from actual measurement; also, for a large 
number of indicator diagrams, showing the exact quantity of steam used, 
&c. Believing this information to have considerable practical value, I 
have arranged it for the Journal^ and added the dimensions of the hull 
and machinery of the vessel. In a previous number of the Journal^ and 
by the kindness of the same gentleman, I gave similar information re- 
garding the Arctic^ and- as the Atlantic and Baltic are nearly duplicates 
of the Pacific and Arctic^ the present information covers with sufficient 
exactness the performance of all the vessels of this celebrated line. 

Hull 

Length extreme, . . . 290 feet. 

•* on deck, . . . . 282 «« 

** between perpendiculars, . . . 280 *' 

« on keel, . . 271 « 

Beam on deck, extreme, . . 45 «< 6 in. 

Depth of hold to spar deck, • - . 32 '< 

** main deck, . . 24 « 

Burthen by custom-bouse measurement, . 2775 tons. 

Mean draft of water with half coal in and other waghts full, 19 feet. 

Immersed amidsbip section, at 19 feet draft, . . 685 sq. feet. 

Displacement at 19 feet draft, . . 3724 tons. 

" perinchofdraft at 19 feet draft, . . 22 " 

EiroiirKs. — ^Two side lever, condensing engines, with balance-puppet valves and a fixed 
cut-of!^ cutting off at four feet from the commencement of the stroke. 

Diameter of cylinders, . 95 inches. 

Stroke of pistons, ... 9 feet. 

Space disfdacement of both pistons per stroke, . 696.032 cubic ft. 

Steam space between cut-off valves and pistons at one end of both 
cylinders, . . . . 25 ** 

Padals Whxsls — Of the common or radial kind. 

Diameter from outside to outside of paddles, . . 85 ft. 6 in. 

Length of each paddle, . . . 10 ** 6 " 

"Width of each paddle, . . 21) inches. 

Immersion of lower edge of paddle at 19 feet draft of vessel, 7 feet. 

Number of paddles in one wheel, . . 28. 

** ** water in one wheel at 19 feet draft of vessel, 7. 

Area of two paddles, . . . 37.626 sq. feet 
** all immersed paddle surface at 19 feet draft of veissel, 263.375 ^ " 

Proportion of area of two paddles to area of immersed amidsfaip 

section of hull at 19 feet draft, . . 1-000 to 18-306 

Proportion of area of all immersed paddle surface to area of im- 
mersed amidship section of hull at 19 feet draft, . 1*000 to 2*601 

Bqu.£B9. — Four iron boilers with vertical tubes. The water is con- 
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fained v^ithin and the fire is applied without the tubes. The boilers are 
placed in pairs, back to back, with one chimney in common. The for- 
ward and after pair are alike, except in breadth, breadth of furnace, and 
number of tubes; each forward pair being 12 feet 10 inches broad, with 
furnaces 30 inches broad, and containing 1184 tubes; and each after 
boiler being 14 feet broad, with furnaces 33.^ inches broad, and contain- 
ing 1332 tubes; making 5032 tubes in the four boilers. The tubes are 
of iron, and 2 inches in external diameter; 2516 are 5 feet long, and 2516 
are 4 feet 6 inches long. Distance between centres of tubes lengthways 
the boiler, 2-944 inches ; crossways the boiler, 3*5625 inches. Opposite 
each double furnace of the after pair of boilers, there are nine rows of 
tubes — of the forward pair, eight rows — in each row of both pairs there 
are 37 tubes. 



Length of each boiler, (exclusive of connexions,) 

Height of each boiler, (ejLciusive of steam chimney,) 

Breadth of eadi forward boiler, 
" " after boiler, 

Number of furnaces in each boiler, 

Heating surface in furnaces of the two forward boilers, 1864-0 sq. fL 
•* »* tube boxes of " " «< 944-0 *< 
" " back connexion " *' " 697-4 " 
** '* tubes of " " «' 6889-3 
Total heating surface « " <• 

Heating surface in the furnaces of two after boilers, 
«« «* tube boxes " " " 

** " back connexions " " 

<« it ^u^^g K « « 

Total heating surface " « « . 



21 feet 5 inches. 

13 M 8 " 
12 " 10 « 

14 «* 
8 



2000-0 
974-0 
733-0 

6625-4 



9394*7 sq.ft. 



10332*4 



Total heating surface in the four boilers. 

Grate surface in the two forward boilers, 
" " •«* after " 

Total grate surface in the four boilers, 



19727-1 « 

230*00 sq. ft 
256-83 " 



486-83 



Aggregate cross area between tubes in two forward boilers, 44*333 sq. ft. 
" " « " after " 49-083 '< 

Total in the four boilers, 93-416 " 

Total " ** of the spaces between the line produced of the 



bottom of the tubes and hanging bridge at the back of the four 
boilers, .... 

Cross area of the smoke chimney, . , 

Height of the smoke chimney above the grates, • 

Capacity of steam room in the four boilers. 

Weight of sea water contained in the four boilers, (calculated,) 

PsoTORTioirs. 

Proportion of heating to grate surface, 

" " grate surface to aggregate cross area between tubes, 
«< ti « u u Iho line 

produced of the bottom of the tubes and hanging 

bridges at back of boilers, 
« « grate surface to cross area of the smoke chimney. 



63*500 " 

78*64 «* 

75 feet. 

3630 cub. ft. 

244,400 lbs. 



40521 to 1000 
6-211 



7-667 
6-193 
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Mechanics^ Physics^ and Chemistry. 
Fifth Voyage from New York to Liverpool. 



DATS. 


verage steam pressure 
boiler per sq. in. above 
mos. in pounds. 


verage number of dou- 
ble strokes of piston 
made per minute. 


u 

So 

11 


'9 

s 

O 

1l 


.s 

ii 

§"3 


c 
2 

il 

1-^ 


1 

1-^ 


3 

§ 


BEXARKS. 


1851. 


<a% 


< 


h 


h 


o 


O 








Jan. 23 
« 24 


13-3 
13-0 


12-24 
12-61 


17320 
17845 


23 35 
23 35 


80 
58 


256 
287 


41® 16' 
42 59 


68° 26' 
62 22 


Daring this Tojac«, 
Cumberland tritonun- 
oas ooal was burned. 


« 25 


14-7 


13-44 


19015 


23 35 


64 


285 


45 21 


58 07 




" 26 


12*6 


12-60 


17775 


23 30 


58 


285 


46 12 


60 67 


in Buch iDsufBcient 


" 27 


11-8 


11-43 


16105 


23 29 


50 


161 


46 56 


47 22 


quantities that the en- 

^nPM were compel* rc! 


" 28 


14-4 


13-80 


19352 


23 22 


60 


290 


47 68 


39 68 


to l>e run with i\u 


" 29 


9-6 


12-30 


17475 


23 41 


51 


259 


48 36 


33 36 


throttle only % open i 


" 30 
" 31 


9-5 
10-2 


12-02 
12-19 


17025 
17235 


23 37 
23 33 


52 
54 


270 
261 


49 00 
49 34 


27 38 
19 59 


For the greater part 
of the Tojage then- 


Feb. 1 


10-2 


11-34 


16057 


23 36 


58 


237 


49 55 


13 29 


was a gale on the port 


u 2 


11-5 


13-37 


18853 


23 30 


65 


278 






quarter. 


" 3 


11-5 


12-90 


18283 


23 30 


60 


270 








Totals, 






212340 


282 33 


710 


3138 








Means, 


11-9 


12-525 






66291b. 
per h'r. 


11-106 
per h'r. 









Fifth Voyage ft'om Liverpool to New York. 



Feb. 23 
" 24 
" 26 
« 26 
u 27 
« 28 

Mar. 1 
«» 2 
" 3 
u 4 

" 5 
" 6 
« 7 


13-6 
15-0 
15-2 
16-4 
160 
15-2 
15-4 
15-8 
16-0 
13-0 
14-3 
15-0 
16-0 


10-90 
11-46 
11-93 
11-94 
11-76 
11-82 
13-46 
12-19 
14-23 
11-24 
13-70 
14-63 
13-76 


13785 
16725 
17835 
17490 
17225 
17270 
19751 
17869 
20868 
16408 
20004 
21250 
4350 


21 04 
24 19 
24 55 
24 25 
24 25 
24 21 
24 27 
24 26 
24 27 
24 20 
24 20 
24 12 
5 16 


55 
66 
66 
66 
67 
63 
68 
63 
72 
66 
67 
72 
15 


^482 

273 
273 

ftae 

248 
300 
238 
311 
214 
266 
283 
68 


48<>34' 

47 09 
46 14 
44 06 
42 56 
42 42 
42 49 
41 24 


28«> 06' 

34 21 
38 50 
45 30 
60 00 
57 28 
62 18 
67 16 


Weather not noted 
on this voyage. 


Totals, 






220820 


294 56 


774 


3206 








Means, 


14-9 


12-480 






60361b.| 10-857 
per h*r. per hV. 
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Sixth Voyage from New York to Liverpool. 






II 


il 


§ a 

'^ a 


I 


1 


e 










d « 


"Z^B 


'^ 


1! 

1^ 


s 




. 






.3 « 


. «M 


*- o 


a 










DATS. 


Ay. steam pres. 
per sq. in. abov 
in pounds. 


verage numbei 
ble strokes o 
made per min 


otal number o 
strokes of pist 
per minute. 


1 

• 
§ 9 


n 


s 

1 


J 


BSXAKKS. 


1851. 


< 


Eh 


5h 


o 


o 








Mar. 20 


16-9 


13-04 


18415 


23 32 


63 


256 


40*^ 38' 


68° 26' 


n^^^f^^l.^^T' 


« 21 


15*2 


12-75 


18025 


23 34 


68 


286 


41 11 


62 06 


Cumberland bitumin- 
ous coal was burned. 


" 22 


15-6 


12-79 


17940 


23 23 


70 


275 


41 14 


56 00 


but it ftimished steam 


" 23 


15-7 


13-34 


18784 


23 28 


74 


290 


42 10 


49 07 


in such insufflcient 


u 24 


15*3 


13-00 


18306 


23 28 


72 


275 


43 01 


43 01 


quantities that the en- 
ginrs were compelled 
to be run with the 


" 25 


15-0 


13-05 


18370 


23 27 


74 


284 


45 17 


86 25 


^ 26 


13-2 


13-43 


18970 


23 32 


77 


299 


47 31 


30 09 


throttles partly e]'-^ 'I. 


« 27 


130 


13-32 


18784 


23 30 


73 


276 


49 32 


24 33 


Wnathpr not notcti 
on thia TO>'age. 


" 28 


14-0 


13-84 


19425 


23 21 


74 


280 


51 03 


17 38 


" 29 


13-8 


13-78 


19315 


23 22 


76 


290 


Cape Clear. 




" 30 


14-4 


15-42 


22212 


24 00 


•^6 


333 


I- 




ToUls, 






208546 


258 37 


797 


3144 








Means, 


14-7 


13-440 






72801b. 
per h*r. 


12157 
per b'r. 









Sixth Voyage from Liverpool io New York. 



Ap. 10 
" 11 

a 12 

" 13 
*« 14 
« 15 

« 16 

u 17 

" 18 
•< 19 


16-9 
17-2 
17-2 
16-8 
17-1 
17-0 
17-0 
14-2 
15-0 
16-0 


14-78 
14-09 
1407 
14-23 
14-70 
14-87 
15-35 
14-30 
1500 
16-46 


18301 
20692 
20820 
21090 
21615 
21845 
22480 
20925 
22020 
21722 


22 18 
24 28 
24 40 
24 42 
24 30 
24 29 
24 25 
24 23 
24 29 
22 00 


65 
63 
66 
71 
69 
75 
73 
69 
70 
75 


272 
308 
310 
306 
328 
318 
316 
300 
302 
296 


50O 54' 
49 29 
48 15 
46 29 
44 57 
43 46 
42 39 


17® 21' 
26 23 
32 48 
40 14 
48 02 
55 04 
61 42 


Fine weather, and 
vessel under all 
sail during the 
whole voyage. 


Totals, 






211510 


240 24 


696 


3056 








Means, 


16-4 


14-664 






64851b. 
per b'r. 


12*712 
per b'r. 
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Muhamcs^ Physics^ and Chemistry. 

Seventh Voyage from New York to LiverpooL 





pressure 
sq. inch 
in lbs. 


r of dou- 
f piston 
ate. 




a 

1 

a 


■u 


c 

5 

8 . 




o 




DATK. 




i 1 

«2 £ 


o 2 

It 

^1 


2 


n3 c 

it 


S 2 

^1 


•2 


1 


KBILARKS. 




S»*5 a? 




go 


11 


09 

h9 


o 

Hi 




1851. 


< 


< 


b^ * 


H 


O 


6 








May 11 


16-4 


13-48 


19012 


23 30 


62 


300 








« 12 


17-4 


14-39 


20286 


23 29 


67 


312 


42<> 63' 


610 22' 


During this tot- 


«* 13 


17-6 


15-00 


21180 


23 33 


73 


302 


45 02 


55 00 


age, a superior lot 


« 14 


17-0 


15-22 


21480 


23 31 


74 


305 


46 30 


48 05 


of picked Pennsjl- 


" 15 


160 


14-52 


20608J23 32 


74 


293 


47 38 


41 25 


vania anthmdte 


" 16 


150 


14-44 


20372.23 31 


78 


299 


48 32 


34 40 


was burned. 


u 17 


16-6 


15-57 


22002 23 33 


76 


306 


49 28 


27 29 




" 18 


15-7 


16-35 


22810 23 15 


76 


320 


51 12 


18 50 


Weather not 


" 19 


150 


15-76 


22048 23 20 


79 


314 


51 31 


10 32 


noted on this 


" 20 


16*3 


17-28 


24880 24 00 


80 


.^27 


Channel. 


voyage. , 


Totals, 






214577 


235 14 


738 


3078 








Means, 


16-3 


15-203 






70281b. 
per h*r. 


13-085 
per h'r. 









Seventh Voyage from Liverpool to New York, 



May 29 
" 30 
" 31 

June 1 
« 2 
" 3 
" 4 
« 5 
" 6 
« 7 


16-5 
160 
16-7 
160 
16*3 
16-0 
15-6 
16-6 
16-7 
15-7 


12-14 
13-32 
14-17 
14-49 
14-60 
15-54 
14-39 
15-65 
16-70 
17-28 


19310 
19576 
20828 
21297 
21466 
22844 
21150 
23000 
24556 
25126 


•26 30 
24 30 
24 30 
24 30 
24 30 
24 30 
24 30 
24 30 
24 30 
24 14 


04 

69 

69 

79^ 

81^ 

77 

82 

88 

86 

90 


314 1 

282 

312 

308 

301 

318 

290 

312 

324 

332 


.65® 19' 
54 24 
53 17 
61 47 
49 54 
48 31 
46 11 
44 21 
41 50 


10° 20' 
18 11 
26 48 
34 40 
41 20 
49 00 
55 13 
62 04 
68 36 


Heary h<>flui f«&. 
Light head wind. 

1 

Beam wind and sml 
H>y head wind ik an.: 

u u u 

Light he«l wind 1 sea. 

MM*. 


Totals, 






219149 


246 44 


786 


3093 








Means, 


16-2 


14-486 






71361b. 
per hV. 


12-536 
per h'r. 






1 
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SUeam Logs of ike CoUms Steamer Potific 
Eighth Voyage from New York to UtetpooL 



2Bn 



BATS. 

1851. 


Average steam pressure 
in boilers per sq. inch 
above atmos. in lbs. 


Average number of dou- 
ble strokes of jaston 
made per minute. 


II 

5 2 


i 

a 

1 

§ 


1 

li 

So 
1o 


1 


1 
t 




• 

BEXABKS. 


June22 


17-0 


13-43 


18824 


23 22 


68 


286 


40« 54' 


68<> 07' Likht Vd k nkthMs. 


" 23 


17-a 


13-62 


19135 


23 25 


72 


292 


43 36 


62 36 


Lighth'dw'dAiDod<< 


" 24 


18-0 


14-21 


20210 


23 42 


74 


296 


46 00 


56 58 


« U ({ 


« 26 


17-3 


14-70 


20848 


23 39 


76 


298 


47 15 


50 00 


U t( U 


" 26 


17-8 


1617 


21387 


23 30 


79 


297 


48 39 


42 54 


« <( u 


« 27 


17-3 


16-47 


21885 


23 35 


82 


304 


49 50 


35 22 


U U U 


" 28 


17«1 


15-15 


21360 


23 30 


86 


2S8 


50 36 


27 59 


FrwIih»dWd4hvy« 


u 29 


16-7 


15-63 


22100 


23 34 


92 


297 


51 25 


20 16 


Modh'dw»aAmod« 


** 30 


17-0 


16-31 


23150 


23 39 


89 


308 


51 23 


12 07 


UgbthMw'd*smth'< 


July 1 


16-5 


16-79 


23150 


23 00 


89 


328 


Chan- 


Holy. 


K « M 


« 2 


not 
noted. 


17-84 


7006 


6 44 


35 


100 


nel. 


head. 




Totals, 






219054 


241 30 


842 


3094 








Means, 


17-3 


15*118 






78101b. 
perh'r. 


12-812 
perh'r. 













Eighth Voyage from Liverpool to New York. 




July 10 


180 


12-76 


15116 


19 46 


60 


225 


Balacotton. 




«• 11 


18-0 


13-07 


19229 


24 31 


68 


286 


51^27' 


15034' 


Fresh br.abd, mod sea 


a 12 


17-9 


13-27 


19496 


24 30 


70 


280 


51 23 


23 01 


Strong" « hvy " 


« 18 


16-3 


11-03 


16162 


24 25 


59 


208 


51 16 


23 35 


Hvygale « " " 


« 14 


170 


13-27 


19600 


24 30 


71 


282 


50 28 


35 28 


Strong w'd« « « 


« iS 


17-0 


14-27 


20995 


24 32 


81 


311 


49 39 


43 20 


Mod. wind ** mod. " 


" 16 


17-5 


14-67 


21511 


24 26 


86 


294 


48 53 


50 43 


U K tt 


" 17 


17-0 


14-10 


7614 


9 00 


31 


122 


45 38 


54 50 


Sttongw'd" « « 


Means, 


17-3 


13-247 






67071b. 


11-431 








• 










per h'r. 


ter hV 









Performanee with Starboard Engine alone, after the breaking down of the other, 
cutting off the Steam at geven-mnths the Stroke, 



July 17 


11-0 


9-00 


8280 


16 20 


30 


132 


45® 38' 


54<>50' 


Strong wd.a\l,md sea 


- 18 


13-7 


10-34 


15068 


24 18 


47 


210 


44 37 


59 34 


Mod.hUirUand8ea 


« 19 


14-2 


10-60 


15503 


24 23 


45 


195 


43 56 


63 58 


U H t4 


« 20 


13-9 


10-90 


15880 


24 16 


43 


200 


41 28 


67 13 


(( « U 


" 21 


14-0 


10-73 


16677 


24 21 


43 


227 


40 40 


72 00 


(( « « 


" 22 


14-0 


11-92 


6676 


9 20 


20 


97 








Means, 


13-5 


10-533 






41871b. 


8-863 








t 










per h'r. 


per h'r. 









,* Before port engine broke. 
t AAer port engine broke. 
Vol. XXVL— Third Sebks^— No. 6.— Dkcbkbbb, 1853. 



34 
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Mechamcs^ Physics^ and Chemistry. 

Ninth Voyage from New York to LiverpooL 



BATK. 


verage steam pressure 
in boilers per sq. inch 
above atmos. in lbs. 


verage number of dou- 
ble strokes of piston 
made per minute. 


11 

If 


1 

S 




e 

1 


i 


4 
J 


BKMAKKS. 


1861. 


< 


< 


Eh • 


^ 


6 


^ 








Aug 17 


16-0 


12-81 


14866 


19 20 


66 


246 


43048' 


690 11' 


(Thto day lost 4Whs. 

( br nin'g into a hrtg. 

This dB^ stop'd ifi 


" 18 


17-6 


13-62 


17646 


21 38 


74 


269 


42 68 


64 00 


** 19 


17-3 


13-94 


19612 


23 27 


76 


294 


46 48 


68 66 


Ihs. Light bresah^ 


« 20 


16-8 


14-02 


19913 


23 40 


83 


302 


46 66 


62 04 


Light fair wd. mod sea 


u 21 


16-5 


14-02 


19864 


23 36 


80 


311 


48 22 


44 38 


Mod, « 


a 22 


17-2 


14-34 


20188 


23 28 


83 


311 


49 64 


37 05 


*t u u 


«• 23 


17-0 


16-41 


21668 


23 26 


84 


310 


60 62 


20 05 


ModVmwd.,modfea. 


« 24 


17-0 


16-36 


21664 


23 30 


81 


310 


61 36 


21 19 


M .. U <( 


« 26 


17-2 


16-92 


22446 


23 30 


84 


308 


61 \tO 


13 10 


« U i^*yj U 


« 26 


16-7 


16-11 


22780 


23 84 


81 


312 


Channel. 


Modga]ealnn,h'Tj" 


M 27 


16-6 


15-86 


8762 


8 40 


4 


120 


Liverpool. 




ToUls, 






209278 


238 08 


796 


3072 








Means, 


16-8 


14-647 






74781b. 
per h'r. 


12-294 
per h'r. 













Ninth Voyage from Liverpool to New York, 




Sept. 4 


17-4 


13-0 


17731 


22 21 


66 


266 


Channel. 


Light h'dwdamthse 


"6 


17-6 


13-76 


20269 


24 34 


78 


310 


620 01' 


17019' 


Mod.fldrw'i.niod. « 


" 6 


17-3 


13-81 


20264 


24 27 


81 


312 


61 36 


26 40 


« M U 


u 7 


171 


13-41 


19706 


24 29 


82 


265 


61 19 


32 41 


Mod gale shd.,h'f7 " 


** 8 


17-4 


13-63 


20093 


24 34 


S4 


270 


60 41 


39 16 


u u u 


" 9 


16-3 


1206 


17632 


24 22 


62 


222 


49 46 


44 60 


Hvygaleah'd,h»Ty « 


*« 10 


17-0 


14-79 


21706 


24 28 


87 


291 


47 36 


61 23 


Light h'dw'd,BMML << 


« 11 


16-6 


16-15 


23712 


24 28 


84 


326 


46 19 


68 36 


*< « 8m*th " 


« 12 


16-7 


16-03 


23633 


24 28 


81 


318 


42 22 


64 39 


Mod.hUWd,inod. « 


" 13 


170 


16-61 


24100 


24 20 


84 


312 


40 50 


71 16 


U U »i 


« 14 


14-6 


18-67 


13720 


12 16 


55 


178 


New York. 


U t€ U 


Totals, 






222464 


264 46 


843 


3069 








Means, 


16-9 


14-663 






74121b. 
per h*r. 


12-047 
per hV. 
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steam Logs of the Collins Steamer Pacific. 

Summary of the Steam Logs, — From New York to LiverpooL 



1 


BATS. 


TOTALS. 


XKAH8. 


11 
o a 


Total time from dock to 
dock — ^Hours and min- 
utes. 


Is 


II 
11 

1^ 


Mean Steam pressure in 
boilers per sq. in. above 
atmosphere in pounds. 


Mean number of double 
strokes of piston made 
per minute. 


Mean number of pounds 
of coal consumed per 
hour. 


Mean speed of the vessel 
per hour in gco. miles 
of6082f feet. 




- 1 ■■' 

Burning Cumberland Bituminous Coal. 


6th. 


rn.&Pn).'61. 


312340 


282 33 


710 


3188 


11-9 


12*625 


5629 


11-106 


6th. 


March, ♦• 


208546 


258 37 


797 


3144 


14-7 


13-440 


7280 


12-167 




Means, 


210443 


270 35 


753i 


3141 


13-2 


12-962 


6418 


11-608 






Burning Pennsylvania Anthracite. 


7th. 


May, '61. 


214677 


235 14 


738 


3078 


16 3 


15-203 


7028 


13-085 


8th. 


June & July" 


219054 


241 30 


842 


3094 


17-3 


16-118 


7810 


12-812 


J9th. 


August, « 


209278 


238 08 


795 


3092 


16-8 


14-647 


7478 


12-294 




Means, 


214303 


238 17 


791# 


3088 


16-8 


14-988 


7442 


12-729 



Burning Welsh Anthracite. 



5th. 


F*b.dcMar.'61 


220820 


294 56 


794 


3205 


14-9 


12-480 


6035 


10-857 


6th. 


April, 


211510 


240 24 


696 


3066 


16-4 


14*664 


6485 


12-712 


7th. 


May dc June," 


219149 


246 44 


786 


3093 


16-2 


14-480 


7136 


,12-536 


8th. 


Joly, 


216706 


— 


~ 


3069 


.^ 


— 


— 


— 


9th. 


September, ** 


222464 


254 46 


843 


3069 


16-9 


14-553 


7412 


12-047 




Means, 


218180 


259 12 


779J 


3098t4^ 


16-0 


13-972 


6746 


11-979 



From the above summary, if we omit the steam and fuel items of the 
fifth and sixth voyages from New York to Liverpool, in which the kind 
of fuel used did furnish sufficient steam to work the engines with wide 
throttles, it appears that the mean distance run in crossing is 3104 geo- 
graphical miles. The distance by Mercator is 3084, and by Mercator and 
great circle 3023 geographical miles; there was consequently an increase 
of 81 miles above the shortest distance, or 2*68 per centum of that dis- 
tance. The mean number of revolutions of the wheels required to make 
the passage from New York to Liverpool is 212,759; to make the passage 
from Liverpool to New York, 218,130, or 2-52 per centum of the for- 
mer more. The mean consumption of anthracite coal per voyage is 785 
tons of 2240 pounds. The mean pressure of steam carried in the boilers 
per square inch above the atmosphere is 16 pounds. The mean speed of 
the vessel in the voyages from New York to Liverpool is 12-729 geogra- 
phical miles per hour; in the voyages from Liverpool to New York, 11-979 
miles per hour, or a less speed by 6-26 per centum of the latter. The 
mean number of revolutions of the wheels made per minute during the 
voyages from New York to Liverpool is 14-988; in the voyages from Li- 
verpool to New York, 13-972, or 7-27 per centum of the latter. 
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JlfecAonict, Physics f and Chemistry. 



Iq the foUowing Table of Results, the cylbder pressures are as giyen 
by the indicator; and in the calculation of the evaporation by the fuel, 
there is included the loss by blcmng cff sufficient quantities of water to 
maintain it at one and three-quarters the natural concentration; also, the 
steam required to fill the nozzles and clearance of the cylinder. The 
temperature of the feed water was carried at 110^ F. The latent heat of 
steam is taken from Regnault's experiments. 

The loss of effect by the oblique action of the paddle is calculated as 
the squares of the series of their angles of incidence on the water. 

Tahlt of the ResuUt from the Perfarmanee of the Paeifie. 





From New York to Liverpool. 


Prom Liver- 








pool to New 
Yorfct burning 




Burning Cum- 


BumingPenn- 




berland bitu- 


sylvania an- 


Welsh authra- 




minous coal. 


thracite. 


dte. 


Obsxrtsb. 








Speed of vessel per hour in geographical 








miles of 60821 feet, 


11-608 


12-729 


11-979 


Revolutions of the wheels per minute. 


12-962 


14-988 


13-97S 


Steam pressure in boilers above atmosphere 








in pounds per square inch, 


13-2 


16-8 


\M 


Steam pressure (initial) in cylinders above 








atmoctphere in pounds per square inch, 


9-3 


141 


13-3 


Pounds of coal consumed per hour, 


6418- 


7442- 


6746- 


Tons of coal consumed per 24 h#un, 


68*764 


79-786 


72-268 


Caicvlatsd. 




• 




Mean effective pressure on pistons hi pounds 








per square inch. 


14-49 


18-32 


17-70 


Horse power developed by the engines. 


1450*65 


2122-01 


1912-33 


Slip of the centre of pressure of the paddle 








in per centums of its speed. 


15-62 


19-98 


19-2« 


Oblique action of the paddies, . 


21-63 


21-63 


21-63 


Pouuds of steam evaporated per hour, from 








sea water of 1} the natural concentration, 








with temperature of feed water 110^ F., 








by 1 pound of coal; including loss by 








blowing offio maintain the water at that 








concentration, and loss by waste steam 








in nozxles and clearances of cylinders. 


7-070 


6-445 


8-494 


Pounds of coal consumed per hour per 








square foot of grate furnace. 


13-183 


15-287 


13-855 



From the above table, it will be perceived that the boilers had a very 
high evaporative efficiency, probably as high as can be practically ob- 
tained. It also shows that the evaporative power of equal weights of 
Pennsylvania and Welsh anthracites was sensibly the same, and greatly 
higher than the result from the Cumberland bituminous coal. Taking the 
mean result of the two anthracites, and comparing it with the result from 
the Cumberland coal, the evaporative efficiency of the former exceeds 
that of the latter by 19^®^ per centum of the latter, and the Pacific owes 
the speed she made on the two voyages with Cumberland coal, princi- 
pally to very fiavorable weather; which is further evidenced by the small 
amount of slip (only 15*62) made by the wheels on those passages. 

By referring to the Journal for last January, page 42, the fixed carbon 
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in Pennsylvania anthracite is given at 88 540 per centam, and in Welsh 
anthracite at 88'882 per centum, the n^ean of which is 88*71 1. The fixed 
carbon in Cumberland bituminous coqI is 75*05 per centum for a mean of 
five varieties, as determined by Professor Walter R. Johnson. The per 
centqge of fixed carbon in the anthracites ^ therefore^ exceeds its per centage in 
the Cunw&rland cod hy 18*2 per centum of the latter. We have already seen 
that the evaporative efficiency of the anthracites exceeds that of the Cumber- 
land coal by 19'8 per centum of the latter; or the evaporative Mdency of 
the two kinds of coal is sensibly in the proportion of their fixea carbon — a 
law well supported by a vast mass of experiments on steam boiler Sj with but 
an occasional exception^ and now universally acknowledged by the best Euro- 
pean authorities. 

The foregoing result is derived from the combustion of 1507 tons of 
Cumberland coal and 5494 tons of Anthracite, burned by expert engi- 
neers and firemen, under circumst?inces in which no efforts were spared 
to obtain the highest results from each. 

By referring to the Journal for January last, where an account of the 
Arctic is given, it will be seen that the boilers of that vessel had a much 
less economical evaporation than the boilers of the Pacific. Now, the 
boilers of the two vessels are precisely alike in type and general propor- 
tions, the principal difference being that the vertical tubes, composing 
the chief part of the heating surface, are six inches the longest in the Arctic. 
The length of travel of the heated gases is the same in both vessels, as is 
also the area and height of the smoke chimney. Now, the fuel was of the 
same kind, and burned under the direction of the same engineer, and yet 
the Padfic^s economical evaporation was 13 per centum of the Arcttc^s 
greater than the Arctic^s. 

Indicator Diagram. — The subjoined diagram shows a very fair ave- 




rage of all, taken from both ends of the two cylinders. They differ very 
slightly in difference from boiler pressure and in point of cuttmg off. The 
leading features of the diagram are a want of lead on the steam, and a 
cushioning on the exhaust. With this set of the valves, the engines were 
found to give their most satisfactory performance. 
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On some of the Eruptive Plienomena of Iceland. By Dr. John Tyndall, 

F. R. S.* 
The Lecturer adverted to the Geisers; and proposed, as his time 
wa^ limited, to confine his attention to the Great Geiser. We have here 
a tube ten feet wide and seventy feet deep; it expands at its summit into 
a basin, which from north to south measures fifty-two feet across, and in 
the perpendicular direction sixty feet. The interior of the tube and basin 
is coated with a beautiful smooth plaster, so hard as to resist the blows of 
a hammer. The first question that presents itself is, how was this won- 
derful tube constructed? How was this perfect plaster laid on? A gTance 
at the constitution of the Geiser water will perhaps furnish the first sur- 
mise. In 1000 parts of the water the following constitutents are found: 

Silica, . . 0-5097 

Carbonate of Boda, . 0-1939 

Carbonate of ammonia, • 0-0088 

Sulphate of toda, . 0*1070 

Sulphate of potash, . 0-0475 

Sulphate of magnesia, . 0-0042 

Chloride of sodium, . 0*2521 

Sulphate of sodium, . 0*0088 

Carbonic acid, . 0*0557 

The lining of the tube is silica, evidently derived from the water; and 
hence the conjecture may arise that the water deposited the substance 
against the sides of the tube and basin. But the water deposits no sedi- 
ment even when cooled down to the freezing-point. It may be bottled 
up and kept for years as clear as crystal, and without the slightest pre^ 
cipitate. A specimen brought from Iceland and analyzed in this Institu- 
tion was found perfectly free from sediment. Further, an attempt to 
answer the question in this way would imply that we took it for granted 
that the shaft was made by some foreign agency and that the spring mere- 
ly lined it. A painting of the Geiser, the property of Sir Henry Holland, 
himself an eye-witness of these wonderful phenomena, — was exhibited. 
The painting, from a sketch taken on the spot, might be relied on. We 
find here that the basin rests upon the summit of a mound; this mound is 
about forty feet in height, and a glance at it is sufficient to show that it 
has been deposited by the Geiser. But in building the mound, the sprinir 
must also have formed the tube which perforates the mound; and thus 
we learn that the Geiser is the architect of its own tube. If we place a 
quantity of the Geiser water in an evaporating basin, the following takes 
place: in the centre the fluid deposits nothing; but at the edges, where it 
is drawn Up the sides of the basin by capillary attraction, and thus sub- 
jected to a quick evaporation, we find silica deposited; round the edges 
we find a ring of silica thus laid on, and not until the evaporation is con- 
tinued for a considerable time, do we find the slightest nirbidity in the 
central portions of the water. This experiment is the microscopic re- 

fresentant, if the term be permitted, of nature's operations in Iceland; 
magine the case of a simple thermal spring whose waters trickle over its 
side down a gentle incline; the water thus Exposed evaporates speedily, 
and silica is deposited. This deposit gradually elevates the side over 
* From the London, Bdiuburgh, and Dublin Philos. Magatiao, August, 1853. 
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which the water passes until finally the latter has to choose another course; 
the same takes place here, the ground becomes elevated by the deposit 
as before, and the spring has to go forward — thus it is compelled to travel 
round and round, discharging its silica and deepening the shaft in which 
it dwells, until finally, in the course of centuries, the simple spring has 
produced that wonderful apparatus which has so long puzzled and aston- 
ished both the traveler and the philosopher. 

Before an eruption, the water fills both the tube and basin, detonations 
are heard at intervals, and after the detonation a violent ebulHHon in the 
basin is observed; the column of water in the pipe appears to be lifted 
up, thus forming a conical eminence in the centre of the basin and caus- 
ing the water to flow over its rim. The detonations are evidently due 
to the production of steam in the subterranean depths, which rising into 
the cooler water of the tube, becomes condensed, and produces explosions 
similar to those produced on a small scale when a flask of water is heat- 
ed to boiling. Between the interval of two eruptions, the temperature of 
the water in the tube towards the centre and bottom gradually increases. 
Bunsen succeeded in determining its temperature a few minutes before a 
great eruption took place; and these observations furnished to his clear 
intellect the key of the entire enigma. A little below the centre the water 
was within two degrees of its boiling point, that is, within two degrees 
of the point at which water boils under a pressure equal to that of 
an atmosphere, plus Vie pressure of the superinmmbent column o/* water. 
The actual temperature at thirty ieet above the bottom was 122^ Centi- 
grade; its boiling point here is 124°, We have just alluded to the 
detonations and the lifting of the Geiser column by the entrance of steam 
from beneath. These detonations and the accompanying elevation of the 
column are, as before stated, heard and observed at various intervals before 
an eruption. During these intervals the temperature of the water is grad- 
ually rising; let us see what must take place when its temperature is near 
the boiling point. Imagine the section of water at thirty feet above the 
bottom to be raised six feet by the generation of a mass of vapor below. 
The liquid spreads out in the basin, overflows its rim, and thus the ele- 
vated section has six feet less of water pressure upon it; its boiling point 
under this diminished pressure is 121°; hence in its new position, its 
actual temperature (122°) is a degree above the boiling point. This ex- 
cess is at once applied to the generation of steam; the column is lifted 
higher, and its pressure further lessened; more steam is developed under- 
neath; and thus, after a few convulsive efforts, the water is ejected with 
immense velocity, and we have the Geiser eruption in all its grandeur. 
By its contact with the atmosphere the water is cooled, falls back into the 
basin, sinks into the tube, through which it gradually rises again, s^nd finally 
fills the basin. The detonations are heard at intervals, and ebullitions 
observed; but not until the temperature of the water in the tube has once 
more Aearly attained its boiling point is the lifting of the column able to 
produce an eruption. 

In the regularly formed tube the water nowhere quite attains the boil- 
ing point. In the canals which feed the tube, the steam which causes 
the detonation and lifting of the column must therefore be formed. These 
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canals are ia fact nothing more than the irregular continuation of the tube 
itself. The tube is therefore the sole and sufficient cause of the eruptions. 
Its sufficiency was experimentally shown during the lecture. A tube of 
galvanized iron six feet long was surmounted by a basin; a fire was 
placed underneath and one near its centre to imitate the lateral beating of 
the Geiser tube. At intervals of live or six minutes, throughout the lec- 
ture, eruptions took place; the water was discharged into the atmosphere, 
fell back into the basin, filled the tube, became heated again, and was 
discharged lis before. 

Sir Geo. Mackenzie it is well known was the first to introduce the idea 
of a subterranean cavern to account for the phenomena of the Geiser- 
His hypothesis met with general acceptance, and was even adopted un- 
doubtingly by some of those who accompanied Bunsen to Iceland. It 
is unnecessary to introduce the solid objections which might be urged 
against this hypothesis, for the tube being proved sufficient, the hypo- 
thetical cavern disappears with the necessity which gave it birth. 

From the central portions of the, Geiser tube downwards, the water 
has stored up an amount of heat capable, when liberated, of exerting an 
immense mechanical force. By an easy calculation it might be shown 
that the heat thus stored up could generate, under ordinary atmospheric 
pressure, a column of steam bavins; a section equal to that of the tube 
and a height of nearly thirteen hundred yards. This enormous force is 
brought into action by the lifting of the column and the lessening of the 
pressure described above. 

A moment's reflection will suggest to us, that there must be a limit to 
the operations of the Geiser. When the tube has reached such an altitude 
that the water in the depths below, owing to the increased pressure, can- 
not attain its boiling point, the eruptions of necessity cease. The spring 
however continues to deposite its silica, and forms a laug or cistern. Some 
of these in Iceland are of a depth of thirty or forty feet. Their beauty is 
indescribable; over the surface a light vapor curls; in the depths the 
water is of the purest azure, and tints with its own hue the fantastic in- 
crustations on the cistern walls; while at the bottom is observed the mouth 
of the once mighty Geiser. There are in Iceland traces of vast, but now 
extinct, Geiser operations. Mounds are observed whose shafts are filled 
with rubbish, the water having forced a way underneath and retired to 
other scenes of action. We have in fact the Geiser in its youth, manhood, 
old age, and death, here presented to us:-^in its youth, as a simple thermal 
spring, in its manhood as the eruptive spring, in its old age as the tranquil 
laug^ while its death is recorded by the ruined shaft and mound which 
testify the fact of its once active existence. 

Next to the Great Geiser the Stokkur is the most famous eruptive spring 
of Iceland. The depth of its tube is forty-four feet. It is not however 
cylindrical'lilce that of the Geiser, but funnel shaped. At the mouth it is 
eight feet in diameter, but it diminishes gradually, until near the centre 
the diameter is only ten -inches. By casting stones and peat into the 
tube and thus stopping it, eruptions can be forced which in point of height 
often exceed those of the Great Geiser. Its action was illustrated €X]>eri- 
mentally in the lecture, by stopping the galvanized iron tube before 
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alluded to loosely with a cork. After some time the cork was forced up, 
and the pent-up heat converting itself suddenly into steam, the water was 
ejected to a considerable height; thus demonstrating that in this case the 
tube alone is the sufficient cause of the phenomenon. 



On the Condensation of Gases at the Surface of Solid Bodies, By MM. J. 
Jamin and A. Bertband.'*' 

In the various experiments intended to establish the physical theory of 
gases, it is implicitly supposed that their state of equilibrium is not influ* 
enced by the walls of the vessels in which they are contained; it is sup^ 
posed that no attractive or repulsive force exists between solid and 
gaseous molecules. Nevertheless, the general principles of molecular 
physics do not justify our thinking that this can be the case; we have no 
reason to suppose that gases are deprived of a property so energetically 
manifested by liquids; and if it were so, we could not explain many phe- 
nomena which only require to be generalized in order to demonstrate 
•the existence of this property. 

Porous bodies present, in a very small space, a considerable amount 
of internal surface; the gases which penetrate into these substances lose 
their repulsive force, and accumulate in them as though by the influence 
of an extremely energetic attractive force. The phenomenon of porous 
bodies may be compared to that of capillarity; and just as the elevation 
of water in a tube may serve to show the existence of attractions between 
liquids and glass, the absorption of gases by charcoal is a proof of the 
•attraction which a solid, isolated, and continuous surface may exert upon 



After ascertaining and measuring the absorption of ^ses by various 
porous bodies, De Saussure called the attention of chemists to an impor- 
tant fact, namely, that he had proved the gases condensed in charcoal 
produced abnormal chemical actions; since that time D5bereiner discover- 
ed spongy platinum: these combinations, anticipated by De Saussure, 
became more evident; but it was seen that they were preceded by a con- 
densation of the gases, and, in fact, were the consequence of this; they 
consequently serve to prove it. 

As soon as the discovery of Dubereiner was announced, Thenard and 
Dulong repeated his experiments with some variations. They ascertained 
that the properties of spongy platinum were possessed by porous bodies; 
they found them to exist in thin leaves of all the metals, and even in 
pounded glass or porcelain. Now if these combinations be the conse- 
quence of condensation, it must be admitted that this condensation takes 
place upon the metallic leaves and on the fragments of glass. 

To these various experiments we must add the leading fact announced 
by M. Pouillet, — the absorption of oxygen in a platinum thermometer, 
and the condensation of the vapor of water by glass. 

Moreover, this general idea admitted by geometricians, has often consti- 
tuted the study of physicists, who, not hoping to prove it directly, have 
'From the Lond., Edinb., and Dublin Philosoph. Magaiine, Attgust, 1858. 
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sought to verify it by indirect but very precise experiu)ents. M. Arago 
proposed to cause the interference of two rays of light passing through 
the air, the one at a certain distance from, the other in contact with, a 
solid surface; he has recently returned to the same question, making use 
of the oscillations of a magnetized needle. 

There exist, therefore, indirect proofs, which however to us appear 
conclusive, of the condensation of gases by solid surfaces; thus it was 
with nearly a certainty of success that we undertook the following ex- 
periments. 

We filled glass vessels, which had been carefully measured, with pul- 
verized solid substances; we ascertained the densities of the powders and 
the quantities contained in the vessels, and we had all the elements 
necessary for calculating the space left free. 

Thus arranged, the vessels were connected with a good air pump and 
with a manometer with two branches; one of the two branches was open 
to the air; it allowed the pressures to be ascertained; the other was closed 
and communicated with the vessel by a tube and stop-cock; it served to 
measure a constant volume of gas, which was then driven into the vessel 
by causing the mercury to rise. At each introduction of gas the pressure 
increased oy a quantity which was measured, and which could be calcu* 
lated by Mariotte's law; the results of the experiment and of calculation 
were compared. 

In this manner we have operated upon very various substances, — 
Fontainbleau sand, pounded glass of different degrees of fineness, and 
metallic filings and oxides. We have always found that the pressure 
observed was less than that calculated; we have therefore concluded that 
the gases were absorbed by the solid substances. 

These absorptions present great analog with those manifested by 
porous bodies; they are hot produced instantaneously, but continue 
during several hours, only attaining their limit after a period which may 
be prolonged at pleasure; they vary in intensity according to the nature 
of the ^ employed, being weak with hvdrogen, stronger with atmos- 
pheric air, and very considerable with carbonic acid. We shall give their 
measure by the following results, obtained with pounded ^lass, washed 
and dried; the free space was 590 cubic centimetres, in which a vacuum 
was produced, and the gas was then allowed to fill it under the atmo- 
spheric pressure; it absorbed — 

Carbonic add. Air. Hydrogen. 

645 603 695 

We are convinced, moreover, that the preceding results are too low, 
and that it is impossible to measure exactly the quantities of gas con- 
tained in such spaces. When a vacuum is produced in them, the equi- 
librium of pressure is evidently re-established very slowly; the air-pump 
must be worked several hours to obtain a vacuum within 1 millimetre; 
and besides this, pressure does not remain constant, it gradually increases, 
and the action of the machine roust be recommenced without ever being 
able to attain the maximum vacuum which it is capable of producing. 
The condensation obtained is the more energetic according to the gooS- 
ness of the vacuum produced; but it is necessary to remember that its 
exact measure is never obtained. 
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Carbonic acid manifests these properties very energetically; when the 
powder with which the glass vessel is filled, whatever may be its nature, is 
exposed to this gas for the first time, it absorbs it rapidly, but on a second 
operation it has partially lost this property. The vessel already mentioned 
received, after evacuation, successive equal charges of this gas; the in- 
crease of pressure which they produced were measured, and by cal- 
culating the volume of the vessel by Mariotte's law, there were found — 

721 cab. cent 636 cub. cent. 629 cub. cent. 627 cub. cent. 622 cub. cent. 

After these experiments a vacuum of the same degree was again pro- 
duced, and the same successive introductions of gas being effected, 
gave — 

644 cob. cent 630 cub. cent 621 cub. cent. 620 cub. cent 616 cub. cent. 

From these results we must conclude, — 1, that the absorption takes 
place with the more energy in proportion as the original pressure is weaker; 
2, that after having once absorbed a gas, the solid substance retains a 
considerable portion of it, of which it cannot be deprived, and which 
causes a proportionable diminution in its power of condensation. 

These experiments require particular care, and can only be reproduced 
with very accurate apparatus; we will, however, describe one which any 
one may repeat without difficulty, and which will exhibit our results in a 
conclusive manner. 

A fine powder (pounded glass or oxide of zinc) is mixed in a mortar 
with water which has been deprived of air, so as to form a clear paste 
without any bubbles of gas; this is poured into a flask with a long neck 
until it fills two-thirds of the bulb. After a ^ort time the solid substance 
is deposited with a layer of water above it A vacuum is then produced 
in the flask; at the first strokes of the piston the water rises, increases in 
volume so as to fill the flask, but no bubble of air makes its appearance; 
and if the cock of the air-pump be suddenly opened, the pressure is re- 
produced^ and the fluid returns to its original volume with a rapidih^ 
which shakes the flask, and a sound like that of the water hammer. If 
the experiment be prolonged, and the vacuum completely formed, no- 
ticeable quantities of bubbles are produced. — Comptes Bendusj June 6, 
1853, p. 994. 



New JlppUeaHon of Photography — Daguerreotypes on Wood."^ 

Mr. R. Langton, wood engraver and draftsman, of Manchester, has 
produced some very successfiil and beautiful specimens of photograph]^, 
taken by himself, on blocks of box-wood. This photograph, so taken, is 
quite ready for the application of the wood engraver's burin. It is im- 
possible to say how greatly this will advance the process of wood en- 
graving, especially by saving all the prelimmary labor of the draftsman; 
which, in many cases, constitutes the chief element in both the time and 
the cost attendant on the production of wood-engravings of a high class. 
Even in many of the lower branches of the art, the new application of 
sun-drawing will be an invaluable auxiliary. For instance, it is an ex- 
* From the London CWil Engineer and Architect'! Journal, September, 1S53. 
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ceedingly difficult matter to get accurate drawii^ of machiBeiy, in ptr- 
spective; mechanical draftsmen only represent it in plane; aiid aitiili 
are generally found extremely reluctant to employ a large amount of time 
so unprofitably as the drawing of a complicated machine in perapectiye 
demands. These photographs can now in a few seconds accomplish what 
it would require hours for the artist to effect; and in point of accuracy the 
instrument must ever have the preference. But great as will eventually 
be the boon which this new application of photography will confer on 
the practical art of wood engraving, it may be made more extensively 
\'a]uable, as a cheap form of producing pictorial objects. By Mr. Lang- 
ton's process portraits, landscapes, &c., could be produced on any smooth 
piece of wood, duly prepared; and thus even wooden snuflf boxes, hand 
screens, &c., may be decorated with portraits or scenes from nature, or 
copies of works of art, at a cost much less than daguerreotypes on metal 
plates. Indeed, it is difficult to say where the applications and uses ot 
this new process may not extend. The inventor does not limit bisinven- 
tion to its use in wood engraving, but claims for it an equally useful and 
valuable application in other directions, in connexion with practical art. 



Weighis and Measures, By W. B. Jack.* 

The following remarks are submitted to us in reference to a paper read 
before the Society of Arts, on the 23d of February last, and reported in 
the AthetuBum of three days* later date. — I wish [says the writer,] to 
mention, that the paper was of a very unpretending character, and was 
prepared by me in the spring of 1852, with the intention of being read 
before a very small association of gentlemen in this place. In the autunm 
of the same year, I perceived that the Society of Arts had formed a Colo- 
nial Committee, one of whose objects, as stated in an enclosure sent 
through the Colonial Office to the Lieutenant Governor of New Bruns-' 
wick, is — ^**To make a comparison of coins, weights, and measures, as 
used in the Colonies, and to receive and discuss propositions for giving 
them uniformity." Having, therefore, the paper lying by me, I forward- 
ed it, just as it was — ^thinking that one part of it might fumi^ some such 
information as was desired; but not at all supposing that it would be 
deemed worth reading before a formal meeting of such a body as the 
Society of Arts. I beg, however, to call your attention to a point which 
I regard as somewhat important, and deserving of further consid^atioii; 
namely, the way in which I proposed to reduce our confused, perplex- 
ing, and incongruous tables of weights to one which would, nevertheless, 
include all the most essential denominations in each, and moreover be 
framed in a great measure according to the decimal scale. In Troy weight 
it is necessary to preserve the grain^ or some simple multiple, or sub- 
multiple of it. The other denominations are much less frequently used, 
and can all be readily reduced to grains when needed. In Avoirdupois 
weight the pound cannot be dispensed with; and although the ounce is 
employed to a considerable extent m the retail trade, yet it is desirable 
* From the London Athenvam, Janey 1853. 
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on several accounts to abolish it; and to accomplish this -would, I con- 
ceive, be neither very difficult nor hazardous. The following is the De- 
cimal scale suggested : — 





MUloses. 


Gentoze. 


^ 






5 - 


10 - 


1 - 


Socoze. 






5,1- 


100 - 


10- 


1 - 


Oae. 




500 - 


1000 - 


100- 


10 - 


1 - 


Pound. 


7000 - 


14000 - 


1400 - 


140- 


14- 


1 - Stone. 


98000 « 


196000 « 


19«00 — 


1960 - 


196 - 


14 - 1 - Sekone. 


090000 - 


1960000 — 


196000 — 


19600- 


1960 — 


140 — 10 — 1 Heotone. 


9S0OO0O«= 


19600000 = 


1060000=- 


196000 = 


19600 = 


1400 — 100 — 10 — 1 Kilone. 


)8000000 = 


19<5O000OO = 


19600000 — 


1960000 — 


19C000 — 


14000 — 1000 — 100 — 10 — 1 



In the table of long measure I have ventured to propose the/bo< instead 
of the yard^ as recommended by the Commissioners in their Report of 
1841, for the basis from "which to proceed decimally, — inasmuch as a de- 
cimal mulliple and submultiple of the former are in common use, more 
especially among engineers. In this colony the measures of capacity are 
in a most unsatisfactory state ; but a Bill for regulating all weights and 
measures has been proposed for the consideration of the Provincial Legis- 
lature during their present session, and I think it will receive their sanc- 
tion. My own prepossessions are strongly in favor of adopting the imperial 
measures; but I am obliged, reluctantly, to confess that it would be inju- 
dicious to attempt their introduction here, principally for the following 
reasons: — 1. Because the old measures are retained in all the British colo- 
nies in North America, and in the West Indies, as also in the neigh- 
boring States of the Union. — 2. Because all the liquid measures now in 
universal use throughout the colony would have to be replaced by the 
imperial, at no inconsiderable expense; and many old customs and habits 
would consequently be interfered with. The needless and mischievous 
distinction between liquid and dry capacity will be rendered less objec- 
tionable by a clause in the Bill, which orders that all grains, roots, &c., 
heretofore sold by stricken or heaped measure, shall henceforth be sold 
by weight, and that so many pounds of such articles, specially named, 
shall be deemed and taken to be a bushel. In this out-of-the-way cor- 
ner of the world, the AtheruBum has, for many years, been a solace to me, 
as one of the means of keeping up my connexion and acquaintance with 
the great world without. 



Chinese Magic Mirrors. 
To the Editor of the Franklin Journal. 

In the October number of your Journal^ I noticed an article translated 
from the French, ascribing the discovery of the cause of the phenomenon 
of the Magic Mirror to MM. Biot and Arago, of the French Academy. 
By referring to vol. xv. of the 3d series of your Journal^ p. 62, you will 
find I gave precisely the same solution as that of the learned Academi- 
cians as early as 1847. Yours, respectfully, 

J. J. Gheenough, No. 6, Wall st., N. York. 

Our esteemed correspondent must pardon us, but the explanation to 
which he refers us is by no means the same as that of the French Acade- 

VoL. XXVI.— Thim Seiiibb.— No. 6.^Dxcmbee, 1853. 35 
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micians. He explains the phenomenoD by ^'inequality of polish;" that is, 
that the surface on the figures is either more or less bright than the rest; 
but this will not account for the phenomena, because, according to the 
distance of the screen from the mirror, the figure is either lighter or 
darker than the ground. 

The explanation of Messrs. Arago and Biot is, that the curvature of the 
surface is altered by the greater or less rigidity of the figures, and thus 
throw the focus of these parts at a greater or less distance from the mirror 
than that belonging to the general figure. This accounts for all the phe- 
nomena. Editor. 



Remarks on the Structural Conditions of Iron, By T. R. V. Fuchs.* 

The difference in physical characters presented by the several kinds of 
iron is generally attributed to the presence of a variety of substances, 
among which carbon is considered the most important. It is contained 
in all kinds of iron, almost always accompanied by silicon, which per- 
haps exercises the same influence. Raw iron contains the largest quantity 
of carbon, bar iron the least, and steel is in some sort intermediate be- 
tween the two; but the quantity of carbon does not in any case bear a 
constant proportion to the iron, nor are these three kinds of iron sepa- 
rated from each other by any definite limits. These two facts are suffi- 
cient to show that the carbon cannot be in a state of very intimate 
combination with the iron, and there are no suflicient grounds for as- 
suming that the diflferent conditions of this metal are determined solely 
by the quantities of carbon contained in it. The numerous, and in many 
respects valuable, analyses of iron have served only to prove the truth of 
the above remark. Upon the gratuitous assumption that the varying per 
centage of carbon is the cause of the differences in the character of iron, at- 
tention has been too exclusively devoted to this point, while another, and 
perhaps more essential one, the crystalline structure, has been overlooked. 

Fuchs expresses his conviction that iron is a dimorphous substance; 
that there are, in fact, two species (varieties) of iron, — the tesseral and 
the rhombohedral. He considers it as proved that malleable iron belongs 
to the tesseral system; and if any doubt still exists, it may be inferred 
from analogy that such is the case, inasmuch as all other malleable metals 
possess crystalline forms belonging to this system. 

The crystalline form of raw iron has not been ascertained with so much 
certainty, but Fuchs considers it highly probable that it belongs to the 
rhombohedral system, because it comes within the class of perfectly 
brittle metals, the crystalline forms of which, as far as we are acquainted 
with them, are rhombohedral. 

But the difference between malleable and cast iron does not consist 
merely in the crystalline structure, which may be open to doubt, but like- 
wise in their physical characters, and to some extent in their chemical 
behavior; for instance, the cohesion, hardness, resistance to fracture, 
fusibility, oxidizability, solubility in acids, &c. He is of opinion that 
these circumstances alone would justify the inference that there is a spe- 

* From the London Repertory of Patent Inventions, Nov. 1853. 
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cific cHfTerence between malleable and cast iron, which he compares with 
those presented by the modifications of sulphur, phosphorus, arsenious 
acid, by glass and Reaumur's porcelain. 

Finally, with regard to steel, Fuchs is of opinion that it is an alloy of 
tesseral and rhombohedral iron. The per centage of carbon which it con- 
tains varies from 0*625 (Gay-Lussac) to 1-9 (Karsten). It cannot there- 
fore be regarded as a definite and constant compound. It difiers from 
other alloys in the circumstance that its characters may suffer considerable 
alteration without an accompanying addition or loss of substance, as in 
the liardening and softening of steel, changes which Fuchs supposes to 
be the result of an internal and alternating metamorphosis, by which the 
relative proportion of the two species of iron is altered. Thus, according 
to bis views, in hardened steel the rhombohedral preponderates oyer the 
tesseral iron, and the reverse in soft steel. Very hard steel would, there- 
fore, from the very small proportion of tesseral iron, approximate closely 
to cast iron; and this conjecture is favored by the low specific gravity of 
hardened steel. By the process of tempering, the proportion of tesseral 
iron in steel would increase with the temperature. The two kinds of 
iron in steel may be regarded as in a state of constant mutual tension, 
which may perhaps be the reason why steel retains permanently communi- 
cated magnetism, while malleable iron does not. 

An experiment of Schafhautl's* would appear to favour the above 
views. He submitted a piece of a razor-blade to the action of tolerably 
strong hydrochloric acid for several days, at the end of which time it was 
found to have been very unequally attacked. When washed, dried, and 
broken in a mortar, it furnished fragments, some of which could be pow- 
dered, while others were malleable. 

With regard to the important and much-discussed question of the 
alteration of malleable iron when exposed to continuous vibration, con- 
cussion, or torsion, in consequence of which it requires a granular frac- 
ture, Fuchs admits that such an alteration takes place even in the best 
worked metal, but does not altogether agree with the explanation usually 
oflered for it, viz., the gradual assumption of a crystalline texture; and 
is of opinion that it consists in the passage of the iron from a fibrous 
crystalline state to a granular cr}'stalline state, a change in the aggrega- 
tion, not an essential metamorphosis. When iron passes from the fibrous 
into the granular texture, the cohesion of the molecules is lessened; and 
by their aggregation into rounded groups a heap of distinct particles is 
produced, which may be compared with what mmeralogists call granular 
minerals. The continuity of the mass is thus to some extent destroyed, 
inasmuch as these granular particles only adhere together more or less, 
and consequently the greater the size and number of these particles the 
greater is the diminution in tenacity. According to the statement of Kohn, 
the original condition of iron thus altered cannot be restored by heating 
to redness and forging, but only by exposure to a welding heat; and 
Fuchs considers this a sufficient proof that this alteration of iron consists 
in a breaking up of the continuity of the mass. The restoration of this, 
continuity requires that the granular iron should, by exposure to a weld- 

*Prechtl'i Tteknohglkher EneyebpedUt Ahhandlung uber den StM, vol. xr., p. 377. 



Digitized by CjOOQ IC 



412 Mbchanics^ Phydcs^ and Ckenddry. 

ing he&t, be rendered atiaorphons, when the cohesive force again becomes 
active, a condition xidiiich in the case of most other bodies obtains only 
when they are liquid. — Schweizerisches GewerbAUxtt^ Septembery 1852. 



On iJie Ecimomy by the use ofDiferent Vapors in the Steam Engine."* 

Dr. Apjohn made a communication^ the object of which was to demon- 
strate the fallacy of the doctrine, that in order to produce a given volume 
of vapor, having a given elastic force, the same quantity of fuel must be 
consumed, irrespective of the nature of the liquids employed. 

"It has been frequently proposed to substitute the vapor of some vola- 
tile liquid, such as alcohol or ether, for that of water in the steam engine, 
under the idea that by so doing fuel would be economized; and the pro- 
posal appears jortiTi^^cie plausible, seeing that the boiling points are not 
only lower than that of water, but that the same is true of their specific 
heats, and of the latent heats of their vapors. This idea would seem to 
have struck at different times the minds of different persons, and the 
Rev. Mr. Cartwright, a gentleman of great mechanical genius, and cele- 
brated for his mechanical inventions, actually devised a most ingenious 
form of steam eijgine,t in which the piston was to be moved by the vapor 
of alcohol. 

"Mr. Ainger, in a notice brought by him before the Royal Institution, 
London, in February, 1830, on the Economy of the Steam Engine, 
would seem to be the first person who publicly dissented from such 
.views; and he has certainly the merit of having shown the insufficiency 
of the data generally used by those who, previous to his time, calculated 
that the substitution of more volatile liquids for water would lead to a 
considerable saving of fuel. The conclusion, however, at which he arrives, 
that, leaving the original cost of the liquids out of consideration, water 
would be as economical a liquid as alcohol or ether, I believe to be quite 
erroneous; and as the question at issue is one of some practical impor- 
tance, I shall proceed to state succinctly the method of calculation which 
I have employed in discussing it, and the precise results at which I have 
arrived. 

"As the vapors of different liquids have at their respective boiling 
points the same elastic force, equal volumes of them will produce equal 
mechanical efiects. In order, therefore, to the solution of the question 
under consideration, it will only be necessary to calculate the weights of 
the different liquids, water included, which give equal volumes of vapors, 
and to determine the quantities of caloric necessary for the conversion of 
them into vapor. 

"Now as the volume of a vapor, like that of any other form of matter, 

is represented by its weight or mass, divided by its specific gravity, if 

a; 1 . . 

we put -^ =■ -, a? being the weight of any vapor, whose specific gravity 

is s', aftd s the specific gravity of the vapor of water, we will get a: = ~, 

that is, the weight of any liquid which, at its boiling point, gives a vol- 

* f^rom the Proceedings of die Royal Irish Academy, 1851 — % 
1 8ee Philosophicai Magazine, vol. 1. 
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ume of vapor e<|oal to (hat given by a weight of water represented by 
unity at its boiling point, is got by dividing the specific gravitv of the 
vapor by that of steam. Bat the q>ecific gravities to be used in this 
computation are not those usually given in books, each of which is re- 
ferred to a diflerent u»it, viz., air at the same temperature, and undejr the 
same pressure as the vapor, but the specific gravities of the vapors at the 
respective boiling points of the several liquids, compared to the standard 
unit, viz., air at 60^, and under a pressure of 30^. In the following 
tables, the former specific gravities are found in the second, and the 
others in the third column, the latter being in each case got by multiply- 

ing the former by tfoXV' ^ ^^^"S ^^ boiling point of the liquid which 

yidds the vapor. In the fourth column we have the weights, which would 

give equal volumes of vapors, calculated by the expresaon am - already 

given, the values of « and sf being taken from the third column. 

1. s. 3. 4. 

Specific GnYitj Specific grarity Weight*, giving 

referred to air At at BoUing pointe eqnal Tolnmes 
Bailing pointa. referred to air of vapor. 

ateo^ 

Water, •6M •480 1-000 

Wood Spirit, M30 -960 1-979 

Alcohol, . 1*618 1*323 3-764 

Ether, . 8-686 3-397 4-993 

<'It is now easy to assign the quantities of caloric necessary to produce 
an equal volume of the vapor of each liquid at their respective boil- 
ing points, for these will obviously be represented by the expression 
mc{ {t — 60) + /}, m being for each liquid its number in column 4, c its spe- 
eific heat, t its boiling point, and / the latent heat of its vapor at the 
temperature of ebullition. When, with the aid of the annexed table, — 

Boiling Pointa. Specific Heate. Latent Heati. 
Water, . 213*' 1-00 961-8 

Wood Spirit, 161-7 -67 476-2 

Alcohol, 172-4 -64 374-4 

Ether, 100^ -60 163-8 

which exhibits the specific and latent heats on which most reliance can 
be placed, the numerical calculation is made, the following are the 
results: — 

i 

Water, 
Wood Spirit, 
Alcohol, . 
Ether, 

'^The mere inspection of these numbers is sufficient to show that Mr. 
Ainger is in error, or that by substituting for water, wood spirit, alcohol, 
or ether, the same moving force will be obtained, and with a great saving 
of fuel. With wood spirit, about two-thirds, with alcohol, about three- 
fourtbs, and with ether, somewhat less than half the caloric required by 
water will suffice. 

•<To the use, however, of such liquids there are obvious objections. 
Their cost is considerable compared to that of water, and as they evolve 
at atmospheric temperatures vapors of a considerable elastic force, they 

35 
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1-000 


764-8 


-676 


876-6 


•776 


634-7 


•473 
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will, ftom imperfeet condtoiaation, resist tkd motion of the piston, and 
thas gire rise to an appreciable loss of power. But, notnitbstandingtliis 
practicai difficulty, which, by the way, is not in the cases of alcohol and 
wood spirit oae ^a formidable naturci the theoretic conclusion is no less 
certain, that equal rolames of the vapors of diSeiMt liquids, formed at 
their respectire boiling points under the pressure of a single atmosphere, 
dp not reqdre for their production equal quantities of caloric*" 
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Proceedings of the Stated Monthly MeSgig, Jfovember 17, 1853. 

Samuel V. Merrick, President, in the chair. 

Thomas Fletcher, Vice President. 

John F. Frazer, Treasurer. 

William D. Parrish, Recording Secretary, P. T. 

The minutes of the last meeting were read and approved. 

Letters were read from L'Ecole Nationale des Mines, Paris; The Royal 
Geographical Society, London; and John Marston, Esq.,U. S. Navy. 

Donations to the Library were received from L*Ecole Nationale des 
Mines, and La Societie d'Encouragement pour I'lndustrie Nationale, Paris; 
The Society of Arts, The Institute of Actuaries, The Royal Geographical 
jSociety, London, and the Royal Polytechnic Society, Falmouth, England; 
Prof. A. D. Bache, Coast Survey Office, Judge Mason, Commissioner of 
iPatents, and William Chauvenet, Esq., D. C; The Legislature of the 
State of Pennsylvania; The Councils of the Citv of Philadelphia; Dr. J 
Kirkland, Cleveland, Ohio; John Marston, Esq^ U. S. Nav)', and Charles 
Hartshorne Esq., Philadelphia. 

Donations to the Cabinets, from Messrs. Merrick and Sons, Wm. W. 
Fleming Esq., Philadelphia. 

The Periodicals received in exchange for the Journal of the Institute 
were laid on the table. 

The Board of Managers and Standing Committees reported their 
teinutes. 

The Committee on Exhibitions presented so much of their report on fhe 
late Exhibition, as refers to the articles manufactured by the Hamilton, 
Woolen Co., SoUthbridge, Mass., deposited by Messrs. H. Farnum & Co., 
and recommend the award to them of a Gold Medal for their superior 
Delaines and Cashmeres. 

On motion, the medal was awarded in accordance with the report. 

Resignations of membership in the Institute (54) were read and ac- 
cepted. 

rJew candidates for membership in the Institute (134) were proposed, 
and the candidates (II) proposed at the last meeting were duly elected. 

Mr. Fairman Rogers exhibited and described the Bourdon barometer, 
an instrument upon the same principle as the pressure gauge by the same 
inventor. It consists of a thin, flat, metallic tube, bent into the form of a 
circle, the two ends nearly meeting, hung by a point in the middle of its 
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lengA, 80 tlkst the eqaal motion of ks e&di( will compensate ibr changes 
of temperature. 

The two ends are attached to a lever having at one extremity a cir- 
cular rack, which acta upon a pinion on the axis of the index hand. The 
communication between the air inside the tube and the atmosphere being 
entirely cut off, the varying barometric pressure of the atmosphere will 
cause a contraction or expansion of the tube, which is registered by the 
index hand. 

Mr. "Rogers also exhibited a triangle and rule arranged for drawing 
parallel lines at any given distance apart. A neat little in^rument for 
the hatched lines in plans, or machine drafung. Also, a small instrument 
termed a map-meter, consisting of a circular metal disk three-quarters of 
an inch in diameter, with a chamfered milled edge, which moves as a nut 
on a screw three-quarters of an inch long, held between two arms of the 
liandle of the instrument. It is designed to measure any sinuous line 
upon a map, such as a road or river. The disk is screwed along upon 
its axis until it jams against one of the cheeks of the fork which holds it; 
the instrument is then held upright with the lowest point of the circum* 
ferenee of the disk upon the end of the road to be measured, and moved 
over the line, the disk moving along the axis, one thread for each revo- 
lution. When the end of the line is reached, the lowest point of the disk 
is placed upon the zero point of the scale of distances, and moved in the 
opposite direction until it jams against the side of the fork, having neces- 
sarily made an equal number of revolutions, and traversed the same dis- 
tance on the scale as on the map. 

G. W. Smith exhibited to the meeting the working drawings, consisting 
of elevations of the fecade and flanks of a church, now in progress at the 
N. W. corner of Broad and Mulberry Streets, Philadelphia; S. B. Button, 
Esq., architect. The edifice is of brown stone in the Byzantine or Roman- 
esque style, having four dissimilar towers at the angles; the one at the S. 
E. corner being capped by a lofty octagonal stone spire rising to the 
height of 226 feet from the ground; the arches in the building, string- 
courses, &c., being highly* enriched with foliage and other reliefs, boldly 
and elaborately sculptured. It is the first instance in this sfyle among the 
ecclesiastical edifices of this City, at least of any magnitude. 

Mr. S., after commenting upon the various contrivances which have 
been adopted or proposed for the prevention of the bursting of water pipes 
hy the sudden shock or check of the momentum of the water when in 
motion, and the causes of their failure, presented to the meeting a plan 
which he believed would be efficient, economical, and lasting; a small 
hollow sphere, or other box, containing in its cavity communicating with 
the pipe within the stop cock, a sphere or other suitable mass of vulcan- 
ized india rubber enclosed therein, will receive the shock from the water 
when suddenly stopped, and thus greatly exhaust its force, and thereby 
preserve the pipe from injury. 

The following communication was written for the Journal^ in 1845, 
tut its publicaton having been accidentally omitted, was presented to the 
Institute at a former meeting; the omission is now herewith suppHed. 

**0n the Perpetual Ventilation of the Great Pyramid of Egypt, by G. 
W. Smith. 

"This method of Solar ventilation^ which has so recently been applied in 
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the United States is nevertheless the most ancient in existence; haTing 
been applied at least 4000 years ago in that most venerable monument 
of E^pt, the great pyramid of Cheops, (Khoofou or Suphis). 

"In the first volume of Vyse on the pyramids of Gizeh, page 286, a 
description is given by Colonel Vyse of operations for removing the 
obstructions from two narrow apertures or tunnels, which ascend from 
the ^reat chamber near the centre of the pyramid to the surface in an 
inclined direction. 

"These had long been conjectured to be ventilators, and when the 
rubbish had been removed from them, the previous conjectures proved to 
be correct. The sufibcating mephitic air of this, the King's chamber, was 
immediately changed by a rush of pure air from without. 

*'The manner by which these air channels acted when the pretent 
entrance passages were closed, has not hitherto been explained, Mr. G. 
W. S. stated, by any writer on these monuments. As the mode of action 
is extremely simple and efficient, and the very durable apparatus entirely 
self-acting, requiring no attention whatever, being moreover in as perfect 
a condition as on the remote day when it was finished, 120 generations 
a^, it deserves our attention. An inspection df the diagram will ex- 
hibit the plan at a glance. 




ABC, The pyramid in section. The closed passages are not represented. 

D, The King's chamber. 

E F, The north air channel. 

G H, The south air channel, "which being more heated from the 
sun's rays striking on the south side of the mass a b, the air mil be 
heated, and thus rarified will rise in it by the pressure of the dense 
column in the northern or cooler side of the pyramid, day and night 
forever." 

"During the process of building the chamber, and until the external 
casing of the pyramid was added, it cannot be doubted, that the action 
would be perfect; but even when cased, the joints would nbt be perfectly 
air tight, and therefore would permit some circulation of air. 

"Mr. S. stated, that recently in this city, advantage had been taken 
of certain brick walls containing flues; the walls being heated by the sun 
to which they were exposed, rarified the air in the flues which commu- 
nicated at their lower portions with the apartments to be ventilated, and 
the plan has been found, even with thin walls, quite efl*ectual, and was 
strongly recommended for adoption in many places where it might be 
applicable. 
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Address delivered at Vie dose of the Twenty-Third Exhibition of American 
Manifadures, held by the Franklin Institute of the State of Pennsylva-^ 
rda, for the promotion of the Mechanic ArtSy from October 18/A to 
JVovernber 3ti, 1853. By George Harding, E?q. 

The Commiltee on Exhibitions have invited me to deliver the closing 
address this evening. Deeply sensible of the honor thus conferred, and 
feeling the warmest interest in the success of our Institute, I have ven- 
tured to accept their invitation. I fear that you will have reason to regret 
that their choice had not fallen upon one better fitted by age, occupation, 
and experience for the performance of this duty; or that a personal sense 
of unfitness had not, on this occasion, constrained me to decline. 

With regard to the exhibition about to close, I need speak little. To 
tell you that it surpasses its predecessors, and has elicited the admi- 
ration of the community, is but to say that the mechanics of Philadelphia 
have displayed the fruits of one more year of labor and of genius; and that 
this has been appreciated by a discriminating public. 

The promotion of the mechanic arts is the object for which this Insti- 
tute was organized. Its agents in accomplisshmg that purpose are the 
stimulus of rivalry excited by annual exhibitions, and its provisions for 
•systematic instruction in the application of science to the arts and manu- 
factures. I have thought, therefore, that a sketch of the progress of the 
mechanic arts, as fostered, in times past, by these means, would be an 
appropriate, and, perhaps, not an uninteresting subject. 

My principal aim in this will be to show that the present advancement 
of our arts and manufactures results from, and their future progress is 
dependant upon, the intimate union of Science with Art. 

The world was nearly six thousand years old before philosophy as- 
sumed her true position and became the handmaid to the arts. From 
the time of Socrates down to the middle of the sixteenth century, philo- 
sophy despised and neglected art, and art pined and dwindled for want 
of her aid. Philosophy*preferred rather to devote herself to vague and 
impracticable theories of moral perfection, to subtle and unmeaning dis- 
putations. When she did deign to study natural and physical objects, 
such study was regarded merely as a mental exercise or diversion. 

It is curious to observe to what extent this aversion of philosophy from 
art was carried under the sway of the lofty intellects of Socrates, Plato, 
and Seneca. Plato considered geometry as degraded by being applied 
to any useful purpose. Archytas, who lived about four hundred years 
before Christ, constructed machines of great ingenuity and considerable 
power upon mathematical principles, and is even said to have made a 
mechanical pigeon which could fly. Plato remonstrated with his friend 
Archytas, telling him that he was degrading a noble intellectual exercise 
into a low craft, that the true office of geometry was to discipline the 
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mind. From tbat time all ihe mechanical arts were considered as un- 
worthy the attention of a philosopher.* 

Archimedes far exceeded all other men of ancient times in mechanical 
ingenuity. He was familiar with the doctrine of specific gravity , and 
practically applied it in detecting the fraud of King Hieros' jeweller, ia 
debasing the crown. When Marcellus besieged Syracuse. Archimedes, 
from the walls of that city, raised out of the water and destroyed the 
hostile galleys, or hurled great stones into and sunk their ships; and by 
means of mirrors he so concentrated the rays of the sun as to burn the 
fleets of the enemy at a distance. So highly was this man esteemed for 
his mechanical construction, that, when Syracuse was taken and sacked, 
his house alone was ordered by Marcellus to be spared. And yet, such 
at that time was the disposition of philosophy towards the mechanic arts, 
that Archimedes expressed himself ashamed of these great works; and it 
was with difficulty that he could be persuaded to divert his mind to them, 
from mere speculations and abstractions. He regarded his great mechanical 
works as trifles, with which a mathematician was permitted only to amuse 
himself.t 

A distinguished writer, in the time of Cicero, once ventured to enume- 
rate among the humble blessings which mankind owed to philosophy, 
the discovery of the principle of the arch, and the introduction of the use 
of metals. Seneca regarded this as an insult to philosophy, repelled it, 
and indignantly replied to him that philosophy had nothing to do with 
teaching men to rear arched roofs over their heads; the true philosopher 
does not care whether he has an arched roof or any other roof; to impute 
to a philosopher any share in the invention of a plough, a ship, or a mill, 
is an insult.} 

Such being the state of ancient philosophy, it is not to be wondered at 
that, for nearly six thousand years, the mechanic arts, despised and neg- 
lected, made but small advances! While Greece and Rome, in poetry, 
eloquence, statuary, and painting, attained to a degree of perfection un- 
surpassed in modern times, their mechanic arts remained almost station- 
ary. Homer and Virgil are models for the poets of the present day. Men 
still revert to the glorious age of Athenian eloquence. The fame of Phi- 
dias, the sculptor, and of Apelles, the painter, have survived the shock 
of time which has destroyed the canvass and crumbled the marble. But 
the natural philosophy of Aristotle and Plato vanished before the light of 
modern science as suddenly as their moral theories did before the blaze 
of Christianity. 

The human mind was misled by this false doctrine of philosophy until 
the close of the 16th century. It was then forever overthrown and demo- 
lished by Bacon. He taught a new doctrine. He exhorted men to consi- 
der the true end of knowledge, and not to seek it for the gratification of 
their minds, or for disputation, or that they may despise others, or for 
emolument, or for fame or power, or such low objects; but for iXsintrinsic 
merits and the purposes of life, "The greatest error of all the rest," he 
said, "is the mistaking or misplacing the last or furthest end of knowledge, 
for men have entered into a desire of learning and knowledge; sometimes, 

• Plutarch's Lift ofMaroellim. 

f PluUrob's lift of ArdiiiMdet Mi4 HarMllaf. 

I Seneca's BpltUof. 
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upon a natural curiosity and inquisitive appetite; sometimes, for ornament 
and reputation; sometimes, for victory of art and contradiction; seldom, 
sincerely to give a true account of their gift of reason to the benefit and 
use of men. * * * * But it is that which will, indeed, dignify 
and exalt knowledge, if contemplation and action may be more nearly 
and straitly conjoined and united together."* 

From Bacon, men first learned that science and the arts should walk 
hand in hand together, and since his day they have so journeyed. The 
good of mankind, thenceforth, became the aim of Philosophy. Deep wfes 
the root which the new doctrine took in the minds of men, and from it 
has grown the tree of modern science. 

Bacon died in 1626. The tumults and troubles of the reign of Charles 
I.,Uhe revolution of 1642, and the disorders which ensued, for a time, 
delayed the progress of science; but immediately after the restoration, in 
1660, it began to advance with rapid strides. 

About the year 1660, the Royal Society commenced its operations. 
This Society was originally founded directly upon the motto and the 
philosophy of Bacon. f The earliest records we have of its sessions date 
in the year 1664, and these show that much attention was given by it to 
the mechanic arts. During the very first year of its existence, one mem- 
ber was directed to bring in an account of iron, from the ore to the bar; 
another, to inquire into the manufacture of hats; another, into the making 
of lead; a fourth, delivered a full and elaborate report on the history of the 
manufacture of cloth, as then in use. Tracts were read on the art of 
marbling paper, and on the refining of gold. Much of the time of the 
Society, however, was devoted to researches in agriculture and medicine, 
which had been also neglected under the old philosophy. 

The barbarous state in which science had been left by the Alchemists, 
greatly embarrassed their early investigations. Many fables and falsehoods 
had been bound up with a little true knowledge, and a large portion of 
their time was occupied in investigating subjects which now excite our 
ridicule when mentioned. Thus, their recorded transactions inform us 
that on one occasion a member was ordered to provide some fresh hazel- 
sticks to try the experiment vulgarly called the divining-rod. Another 
member was subsequently ordered to bring his box of little animals call- 
ed the death-watch; and at the next meeting, there were accordingly 
produced before the academy two of these insects for inspection and 
experiment. 

On the 5th of June, the Duke of Buckingham was enrolled a member, 
and contributed a piece of unicorn's horn. The Society proceeded to try 
an experiment with it, recorded in the minutes as follows: — '^A circle 
was made with powder of unicorn's horn, and a spider set in the middle 
of it, but it immediately ran out. The trial being repeated several times, 
the spider once made some stay on the powder."} 



L— "AdTanoement of Learning," 174. 
t The MojnBl Society wtm an attempt to rednoe to practice Bacon's fiction of the New Atlantis. The in- 
fluence of Bacon was not limited to England— it extended to France, and cTentually tbrongfaont the 
Oontlnent. In 1621 Bacon corresponded with Beranson, an eminent prolbssor in Savov, in reference to 
his prq}ect tor sdenUflc investigation and discovery. And Des Cartes, who was one of uio original ibnn- 
den of Uie French Association, the basis of the present National Institute of France, shows by his letters to 
Menenne, in 1642, that he was ihmiliar with, and entertained the most profbond respect ibr the works of 



IBlKh't Hiftory of Oie Royal Sodety, pp. 26, 84, 270, 883. 
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The iHstrumeatal collection of the Society appears, during the first 
year, to have been limited, showing the low state of experimental science 
at that day. An air-pump, presented by Boyle, a rude microscope, and a 
loadstone, seem to have comprised their collection. With these, however, 
they conducted a great variety of experiments. Every thing that was 
deemed worthy of investigation was either placed under the air-pump or 
submitted to the microscope. The academy were, nevertheless, proud 
of their instruments; their experiments were tried with great solemnity, 
and foreign ambassadors and princes were taken with pomp to see them.* 

Two mechanical inventions were before the Academy that year. One 
was the scheme of an improved engine for carriage, of such a one as goes 
by one wheel and is drawn by one horse. The society ordered a model 
made of it, and at the next meeting was produced the modem wheel- 
barrow made in pasteboard. The second invention was a bow^-gun for 
shooting whales, subsequently abandoned. During the same year, in- 
formation was received as to the state of one of the arts in the American 
colonies, then in their infancy. The process reported upon has probably 
been lost in the lapse of years; it was the art of killing rattlesnakes in 
Virginia. The outline of this process is thus recorded: "Some leaves 
of the wild penny-royal were bruised, and these were tied in the cleft of 
a long stick; this was then held to the nose of the rattlesnake, who, by 
turning and wriggling, labored as much as he could to avoid it; but he 
was killed with it in less than half an hour; and, as was supposed, by 
the scent thereof."! 

At the same meetings at which these, to us, apparently so trivial sub- 
jects were discussed, investigations were presented which resulted in our 
present form of barometer, in a portion of our present theory of heat and 
cold, and in improved modes of making lenses. This, too, it will be 
remembered, was only six years before the immortal Newton, in the 23d 
year of his age, communicated to the Society his theory of light, and 
commenced that brilliant career which during sixty years shed such lustre 
upon their proceedings. 

From our present height of science, we can look back and behold these 
pioneers clearing the plain below, now gradually surmounting the obsta- 
cles in their course, now wandering backwards for a space, oft times de- 
layed by the accumulated rubbish of old philosophy, but still steadily 
advancing, having truth — real, substantial, beneficial truth — for their oh- 
ject, and the omnipotent philosophy of induction for their guiding strength; 
until in the lapse of time we behold their Gregory, Davy, Wollaston, 
Cavendish, Brewster, Daniels, Farraday, and their compeers, fixing the 
utmost verge of earth for their bounds; and Newton and Herschel, the 
highest heavens for their resting place. 

The Royal Society subsequently devoted its attention more especially 

* Mamulay tells n^, that Chief Juptioc TTnle and Lort]-kpi*p^r Ouilfhrd utolc a portion of time firomtlwlr 
judicial labon, to writo treatisoR on hydrotitatic*. King Charles spent mach time in h» latwratory at 
Whitehall. "It wkh almoet no(v»<^ar7 to the chararter of a fino gentleman to have something to say 
ahout air-pnmps and tplescopes: and cTen line ladieii. now and then, thought it becoming to offect a taiOe 
for 8denrn, went in conohen and fdx to vi^it the Grcphamcarionities, and broke forth into'eriea cf delight at 
finding that a magnet r<>al1y attracted a needle, and that a microMope really made a fly look aa largf as a 
sparrow." Macaulay, Hist, of England, p. 380. Pcpey 's Diary, May 80, 1067. 

t Traiuactions Boyal Society, No 3, p. 43. 
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to the advancement of science, as distingQishedy from its application to 
the useful arts, and there sprung up in London, about a hundred years 
ago, another society, formed for the purpose of effecting a more direct 
union of science and art. That society was arranged much upon the same 
general plan as the Franklin Institute. It had its library, collections of 
models and machines,distributed premiums for inventions, improvements, 
and superior workmanship; and for nearly seventy years has published 
an annual volume of transactions. It was the first society which thus 
brought home to the practical mechanic the means of intellectual im- 
provement in his profession. By its agency the position of mechanics 
was elevated in England, and the arts greatly advanced. This society 
arose at a fortunate era in the history of the Mechanic Arts — the era of 
the steam engine. At that time James Watt was fifteen years old; four- 
teen years afterwards he gave to the world his immortal discovery. 

And here let me remind you how far he thus contributed, beyond all 
other men, to the lasting comfort, happiness and glory of his race. In 
1769 he converted a simple fire-pump into an engine of boundless power. 
Nearly a hundred years have elapsed since then, and yet it remains, sub- 
stantially, unchanged. For eighty years that engine has toiled with the 
strength of millions of horses, for all men, in every land. Above the 
wreck of electro-magnetic and hot-air engines, the fame of James Watt, 
in undiminished splendor, towers proudly eminent. To his genius the 
hundreds of thousands of our fellow-men in the manufactories of Great 
Britain, France, and Germany, owe their daily bread; on every navigable 
river, lake, and sea, on the mountain top and in the deep mine, his engine 
is working out man's purposes. It has caused towns and cities to spring 
up and flourish on the barren rocks of New England; it melts, pounds, 
and rolls the iron of Pennsylvania, and gladdens our ears with the hum 
of a hundred workshops. It has given to the South a world-wide and 
insatiable market for its staple; it has filled the Valley of the Mississippi 
with vigorous life and abundant wealth, carrying its harvests to the East, 
and bringing back in return the products of manufacture and the rich 
spoils of commerce. The iron-road, which is but its pathway when it 
moves upon the earth, binds together the people of our thirty-one States 
by a tie as strong as our Federal Constitution. To that engine the works 
of Arkwright, Fulton, Fitch, and Whitney owe the exigency which brought 
them forth, and the energy which gave them life. Itself the greatest of 
inventions, it has called forth the highest ingenuity in others. Itself the 
strongest of mechanical powers, it has rendered available the greatest 
human strength. If Bacon gave to science the word of truth. Watt gave 
to art the arm of power. 

Fidelity to my subject would require me to trace the organization of 
associations similar to the Royal Academy throughout Europe; to narrate 
how the great Colbert, at the instigation of Louis XIV., founded in 1666 
the Academy of France; that Society which, in the words of David Brew- 
ster, ^'has stood unshaken and active amid all the revolutions and con- 
vulsions which so long agitated that noble, but distracted country; a 
common centre of affection, to which antagonistic opinions, rival interests, 
and dissevered hearts have peacefully converged." It would further be 
my duty to show how, in rapid succession, there sprung up at St. Peters- 

YoK. XXVI.— Thibd S£]iiBi.~-No. 6.— Dscbxbbb, 1803. 36 
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katgf at Stodcholiiiy at Berlin, Edmbur;^, DabUn, CopeshageD, Bniasds, 
and TariD, siinilar academic bodies, bright towers of science, whose light 
illumined the whole continent, and was, in time, reflected back by many 
stately halls reared to industrial art. Passing thence to oar own country, 
and later days, I should call to mind fiie origin of the American Philoso- 
phical Socie^, and the establishment of our own Institute in 1824; her 
early struggles, her subsequent prosperity, and how, for thuty years, die 
has labored strenuously to unite the interests of the professor and the me- 
chanic. The distinguished success achieved by many of her members — 
by many, whose presence here forbids my further speaking of them — her 
reported experiments on water wheels, on boiler explosions, on the strength 
of metals, and others in high repute throughout the scientific world, her 
laree library, her crowded exhibitions, and her able Journal, testify how 
fai£fully she has carried out the purposes for which she was organized. 

I fear, however, that this detail would become tedious to you; the en- 
couragement of mechanic arts through the medium of Exhibitions, de- 
mands, moreover, a brief attention. 

The Marquis d'Aveze was appointed Commissioner of Royal Manu- 
factories in France, in 1797. He found that two years of neglect had 
reduced the workmen almost to starvation, and he then conceived the 
idea of converting the Chateau of St. Cloud into a bazaar, for the exhi- 
bition and disposal by lottery of the tapestry, china, and carpets, unsold 
and stored in the warehouses of the principal manufactories. A decree 
of the Directory, in the same year, however, banished him along with 
other nobles from France. He was permitted to return in the succeeding 
year, and then carried out his original plan at the Maison d'Orsay. The 
project was eminently successful, and attracted the notice of the French 
Government. That government then erected a Temple of Industiy, which 
was filled with the most beautiful manu&ctured objects of France. On that 
occasion the practice of determining the relative merit of contributors 
and of distributing prizes by committees, originated. This exhibition 
was so successful that it was determined to repeat it annually. 

The troubles of the French nation delayed its repetition until 1801; 
the third was held in 1802; the fourth in 1806. The wars of France 
delayed the fiflh until 1819. Six others succeeded at intervals of five 
years, the eleventh exhibition having taken place in 1849, in the Champs 
£ly86e. To their popularity is the origin of the Society of Encourage- 
ment to be traced — a society similar to our own, founded about 1804, and 
which has greatly promoted French art and manufacture."^ 

These exhibitions, it will be remembered, were all carried on by the 
government. The attention of the ^^British Society of Arts," was directed 
to the importance of the subject, aboul 1847, when their first public dis- 
play was made. The Franklin Institute gave its first exposition of Ameri- 
can manufiEictures m 1824. 

Thus, it will be seen that this Institute is entitled to the merit of being 
the first society in this country, and probably in the world, which, by its 
own unaided resources, established this great fostering agent of the me- 
chanic arts. Her example has since been followed by societies at New 
York, Boston, Manchester, Leeds, Dublin, Baltimore, and Wadiington. 

« IbMidcm Art Jovaal. IMl. 
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Like the asaoeiatioiu from which they sprbg, thej are now gt neiBUj 
considered as the necessaiy incident and legitimate exponent of eyery 
manufactoring and raecbanical community. 

It is to the ^'Society of Arts/' of London, whose origin and early 
history we have already traced, that the world is indebted for an exhibi- 
tion in which the mechanical industry of all nations was represented. The 
design of the great fair of 1851, at Hyde Park, was entrusted to a local 
committee of Siat Institute, in June, 1845; and, after great exertion^ they 
succeeded, with the aid of Prince Albert and the Royal CommissionerK^ 
in completing their work on the 1st of May, 1,851. That exhibition was 
but a development of our own annual expositions; yet, when we regard 
its extent, magnificence, and results, it cannot but be viewed as the most 
remarkable event of modern times. 

A space of nineteen acres in Hyde Park was enclosed, and covered by a 
building 1848 feet long by 408 feet wide, and 108 feet high in the centre. 
The cost of this structure was $713,900. The value of the articles ex- 
hibited was about twelve millions of dollars. Forty nations contributed 
to the exhibition, and over six millions of people visited it. From Nor- 
way, on the Nordi, down to the Cape of Good Hope, on the South; from 
China, in the East, to Chili, in the West; from Ancient India and Egypt; 
from Moslem Turkey; from Guinea, on the Coast of Africa; from I^ew 
Zealand, in the South Pacific; and from the solitarv isle of Malta, they 
were there. 7%en, for the first time, was witnessed the spectacle of diips 
of war discharged of their armaments, and converted into transports of 
the mechanic arts. Therey for the first time in the history of the worid^ 
the authorized representatives of thirty nations were assembled on a fo- 
reign soil, commissioned on no hostile errand, on no ordinary diplomacy. 
There, for the first time since the Crusades, were the nations of Europe 
allied together for a purpose which religion deemed worthy of its sanction. 

Surely it seemed that the sword was about to be beaten into the pk>ugh« 
share, and the art of war to be no longer learned by men. When the 
Royal Commissioners re»gned their commission at the inauguration, the 
chairman announced the object of their work to be to conduce to the 
common interests of the human race, by encouraging the arts of peace 
and industry^ and strengthening the bonds of union among the nations 
of the earth; and to promote a friendly and honorable rivalry in the use- 
ful exercise of those fiiculties which have been conferred by a benefiocnt 
Providence for the good and the happiness of mankind."^ 

Thus we have seen how science and art, united together, have in times 
past advanced. Let us turn to the future. A striking lesson which the 
progress of the arts at the present day teaches us is, the hi^ social posi- 
tion which those engaged in mechanical pursuits are assummg throughout 
the world. As illustrative of this, I need only refer to the fact that in 
France, the medals awarded to Frenchmen, at the Hyde Park Exhibition, 
were distributed by Louis Napoleon in person; and the decoration of the 
Legion of Honor conferred upon the most successful exhibitoniL The 
Grand Duke of Tuscany has recently, with great pomp and ceiettiony, 
established a new order of honor, called the order of ^^IndusiYy." And 
aristocratic England has, at length, discovered that it is high time to abolish 

•Official Beport of Bojal Oommiatloiien, at opaning otUj^ P^rk Bfe^ 
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the distinction between the industrial and the, so called, learned profes- 
sions. An eminent fellow of the Royal Society lately held this language: 
^^Industry, to which England owes her success among nations, has never 
been raised to the rank of a profession. For her sons there are no honors, 
no recognised or social position. The restriction of learned honors to 
three recognised professions, has a lamentable effect, both on the pro- 
gress of science and industry. Its consequence is, that each profession 
becomes glutted with ambitious aspirants, who, finding a greater supply 
than demand, sink into subordinate positions, becoming soured and dis- 
appointed, and, therefore, dangerous to the community. Raise industry 
to the rank of a profession; give to your Industrial Universities the power 
of granting degrees involving high social recognition to those who attain 
them, and you will draw ofi' the excess of those talented men to whom 
the Church, the Bar, and Medicine, afibrd only a slender chance of at- 
taining eminence."* 

American mechanics, however, need neither legions of honor, orders 
of industry, or learned titles. The position which they may attain was 
fixed at an early day. It was fixed when the Philadelphia printer, in 
1776, sat with Jefferson and three others to draft the Declaration of In- 
dependence; when the same printer signed the treaty of 1778, bv which, 
for the first time, America was recognised as a nation of the earth; when, 
amid the splendor of the French Court, kings, royal beauties, and learned 
savans vied with each other in doing homage to the same printer, the 
conqueror of the forked lightning, our own Franklin. American me- 
chanics know howlargely they have contributed to the formation, wealth, 
and prosperity of this republic; that the want of a government which 
should protect and render uniform their interests, was a main cause of 
the adoption of the present constitution; that from that time down to the 
present, their interests have given rise to our great national questions, 
our division of parties, and have elicited the highest eloquence of our 
statesmen. They know that the genius of this government, which recog- 
nises no titled distinctions, will accord to the exertions of their right 
arms, and of their intellects, their full meed of social reward. 

Another, no less striking, lesson taught us is the great conflict going 
on throughout the world for precedence in the mechanic arts; and that 
those nations which would win the struggle roust render science more 
and more subservient to art — that practice and science must join together 
in a more solemn union. England was forced to admit that France had 
beaten her, and on her own soil. Eminent Englishmen conceded that 
France had surpassed them in the display of mechanic arts at Hyde Park. 
No sensible man doubts where the cause of France's victory lies. That 
it lies in her Central College of arts and manufactures, at Paris, in her 
School of mines, in her Conservatory of arts and manufactures, and in her 
Industrial Colleges at Ange, at Chalons, and at Aix, where hundreds, na^, 
thousands, of the most intelligent French youth are annually educated m 
the practical application of science to the mechanic arts and manufactures. 

The nations of Europe have looked to this with deep anxiety, and are 
rousuig themselves to the contest. 

« Tract «0n the National importanoe of studying abatraot Soionoe, with a rlew to the healthy progreat 
of Induatry, by Ij^on Playftlr." 
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England thus speaks by Playfair, one of her Commissioners at the Ex- 
hibition of 1861: *'A11 European nations, except England, have re- 
cognised the fact that industry must, in future, be supported, not by a 
competition of local advantages, but by a competition of intellect. Their 
thinking men have proclaimed it; their Governments have adopted it as a 
principle of State, and every town has now its schools, in which are taught 
the scientific principles involved in manufactures; while each metropolis 
rejoices in an Industrial University, teaching how to use the alphabet of 
science in reading manufactures aright. Were there any effects observed 
in the Exhibition from this intellectual training of their mdustrial popula- 
tions? The official reserve necessarily imposed upon me as the Com- 
missioner appointed to aid the Queen need exist no longer; and from 
my personal conviction, I answer without Qualification in the affirmative. 
The result of the Exhibition was one that England may well be startled 
at. Wherever, and that implies almost every manufacture, science or art 
was involved as an element of progress, we saw, as an inevitable law, 
that the nation which most cultivated them was in the ascendant. Our 
manufacturers were justly astonished at seeing most of the foreign coun- 
tries rapidly approaching and sometimes excelling us, in manufactures, 
our own by hereditary and traditional right."* 

The illustrious Liebig proclaims from the continent, ^^that the great 
desideratum of the present age is practically manifested in the establish- 
ment of schools, in which the natural sciences occupy the most prominent 
place in the course of instruction. From these schools a more vigorous 
generation will come forth, powerful in understanding, qualified to appre- 
ciate and to accomplish all that is truly great, and to bring forth fruits of 
universal usefulness. Through them the resources, the wealth, and the 
strength of empires will be incalculably increased." 
. The venerable Humboldt, with almost inspired authority, thus counsels: 
''The most superficial glance at the present condition of European States 
shows that those nations which linger in the race cannot hope to escape 
the partial diminution, and, perhaps, final annihilation of their resources. 
It is with nations as with nature, which, according to a happy expression 
of Goethe, knows no pause in ever increasing movement, development, 
and production — a curse ever cleaving to standing still. 

^'Nothingbut serious occupation with chemistry and natural and physical 
science can defend a State from the consequences of competition. Science 
and information are the joy and the justification of mankind. They form 
the springs of a nation's wealth, being often, indeed, substitutes for those 
material riches which nature has in many cases distributed with so par- 
tial a hand; those nations which remain behind in manufacturing activity, 
by neglecting the practical application of the mechanical arts and of i%p 
dustrial chemistry, to the transmission^ growth, or manufacture of raw 
materials; those nations, among whom respect for such activity does not 
pervade all classes, must inevitably fall from any prosperity they may have 
attained, and this, by^so much the more certainly and speedily, as neigh- 
boring States instinct with the power of youthful renovation, in which 
science and the arts of industry operate to lend each other mutual assist- 
ance, are seen pressing forward in the race." 

^Leetaro before tbe Sodetj of Arta, on rMi|ltf of Bzhlbftion of 1851. 
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426 Franklin hstUuU. 

In this great struggle between the nations of the eaitbi what position 
are American mechanics to assume? Will they scorn these admonitions, 
and disregard these lessons of experience? Will they not rather call upon 
science to gird up her loins, and to strike for them in the battle? 

In what manner the colleges and schools of our country Have been, or 
may now be, accommodating themselves to this new state of things, it 
would be presumption in me to say. But I may be excused, perhaps, 
in addressing a word to the men of my own a^e, and to younger men, on 
the facilities aflbrded by the organization of this Institute to carry out the 
principles of the great mechanical progress going on around us. 

Elementary science, the practical development of scientific principles 
in organized machines and processes, and prompt information as to the 
advancement of scientific discovery, here and abroad, constitute the proper 
basis of study for the formation of mechanical intellect. To provide these, 
the organization and resources of the Franklin Institute are amply suflBcient. 
Its annual course of lectures on elementary science, by professors of ac- 
knowledged ability; its large collection of treatises on theoretical and ap- 
plied science; its committee meetings of learned professors, of experienced 
practical mechanics, of engineers skilled in mining and metallurgy, of 
practical chemists, versed in the processes of the arts; its monthly receipt 
of the scientific journals of this country and of Europe, and its own 
monthly journal and review— these are its means of usefulness, and to all 
these the members of the Institute have free access. If the words of 
Playfair, Liebig, and Humboldt be true, if our daily experience and if 
our common sense do not deceive us, a proper use of such means can- 
not fail to advance the mechanical intellect of our community, and better 
fit us for the great national conflict, now and hereafter to be witnessed. 

To all who are interested in the progress of the arts and manufactures 
of our country, the eloquent appeal of Sir Humphrey Davy addresses 
itself with force: 

^^You have excelled all other people in the products of industry. But 
why? Because you have assisted industry by science. Do not regard as 
indifferent what is your true and greatest glory. Except in these respects, 
in what are you superior to Athens and Rome? Do you carry away from 
them the palm in literature and the fine arts? Do you not rather glory, and 
justly, too, in being, in these respects, their imitators? Is it not demon- 
strated by the nature of your system of public education and by your 
popular amusements? In what, then, are you their superiors? In ever}-- 
thing connected with physical science, with the experimental arts. These 
are your characteristics* Do not neglect them. You have a Newton, 
who is the glory, not only of your own country, but of the human race. 
You have a Bacon, whose precepts may still be attended to with advan- 
tage." 

We have a Franklin. He trod the path of Bacon and of Newton; he 
reached the same pre-eminence. Amid his daily toil as a mechanic, he 
struggled up the steep-ascent of science. The labor of his hands abated 
not the vigor of his intellect. 

Loiter not in the path which these great men have opened, lest you 
be overtaken and vanquished in the strife. Say, rather, that their pre- 
cepts shall be attended to, and their example followed. 
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5 H. Ritchie, assM. to S. C. Thompson, 

I and G. W. Westerfield, . ft. 

S. Magoun, ass'd. to Moore ic Crosby, ib. 

J. Foreman, assM. to H. W. Sears, 2ftS 

Elisha S. Snyder, . . ib. 

Michael B. Dyott, . . ib. 

Oliver P. Drake, . . 253 

R. R. Finch, jr., . . ib. 

Thomas S. Gore, . . ib. 

Lansing E. Hopluns, . S54 

Benjamin Irving, . . ib. 

John Krauser, . . ib. 

O. S. Leavitt, . . . ib. 

William H. Mitchell, . ib. 

Frederick Nishwitz, . . 355 

Samuel Darling, . . ib. 

Andrew Ralston, . . ib. 

Stephen P. Ruggles, . . 256 

D. Winslow and P. D. Cummings, ib. 
Charles Weston, . . ib. 
William Wigston, . . ib. 

E. Savage, assM. to F. Roys & E.Wilcox, 257 
E. Valentine, ass'd. to A. Bradway, ib. 



1. For Cooking Stove, 

2. Sewing Bird, 

3. Statue of Daniel Webster, 

4. Cooking Stove, 

6. Do. do., 

ft. Milk Stool Frame, . 

7. Cook Stove, 

8. Parlor Stove, 



J. Holzer, as'd. to North, Chase & North, 257 

A. Gerould and J. H. Ward, . ib. 

T. Ball, ass'd. to G. W. Nichols, . ib. 

J. W. Van Cleve, assVl. to J. Greer & Co., ib. 

S. H. Sailor, ass'd. to Abbott & Lawrence, ib. 

P. A. Palmer, . . ib. 

F. Schultz, assM. to C. <& S. Gilbert, ib. 
( Smith 6l Brown, ass'd. to Abbott & 
\ Lawrence, . . 258 



September, 1853. 






1. Improvement in Straw Cutters, 


James T. Asbury, 


258 


2. Nut Crackers, 


P., E. W., and J. A. Blake, 


ib. 


3. Edging Leather Straps, 


James Barnes, 


ib. 




Victor Beaumont, • 


259 


6. Piano Fortes, 


William Compton, 


ib. 


6. Scaling Preserve Canisters, 


Henry Hunt, 


ib. 


7. Horse Collars, 


Joseph R. Lindner, 


ib. 


8. Straw Cutters, 


John Moyle, 


ib. 


9. Printing Presses, . 


> Charies Montague, 


ib. 


11. Gas Generator, 


Stephen Meredith, 


ib. 


12. BoUle Fastenings, 


James Spratt, 
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13. Planing MeUls, 


William W. Spafford, . 


ib. 


14. Counterfeit Coin Detector, 


Gideon B. Smith, 


ib. 


15. Cotton Gins, 


Henry L. Weeks, 


ib. 


16. Twisted Gun Barrels, 


Thomas Warner, 


ib. 


17. Paddle Wheel, 


Benjamin Irving, 


ib. 


18. Straw Cutter, 


Thomas Allison, . 


ib. 


19. ComShellers, 


Levi H. Davis, 
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Peter Dickenson, 


ib. 
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21. ImproTement in Iron Gar Brakes, 
32. — Brick MadiiiiM, . 

M. Printer's Ink, 

24. Gear of Steam Engine V alvea, 

26. — — « India Rabbet, Soles, 

2€. Catting Boots and Shoes, 

27. Bed Bottoms, 

28. Shape of Scythes, 

29. Safety Valves, 

30. Mandrel for Lining Cylinders, 

31. Bucking Cloth, 

32. Fences, . 

38. Boot Jacks, . 

34. Moulding Machines, 

86. Working Steam Engine Valves, 

36 Plain and Figured Fabrics, 

37. Hanging Mill Saws, 

38. Screw Fastenings for Boots, Sec, 

39. Lard Lamps, . 

40. Sawing Broom Handles, 

41. Hydraulic Steam Engine, 

42. Turbines, 

48. do. . . < 

44. Hydranlie Motors, 

45. Razor Straps, 

40. Railroad Car Seats, 

47. Toilet Furniture, 

48. Ploughs, 

49. Seed Planters, 

00. Hemp Brakes, 

51. Drawing Frame for Hemp, dec, 

52. Metal Drills, . 

58. Oil or Fluid Cans, 

54. Seed Planters, 

56. Harvesters for Grain, dtc, 

50. Blow Pipes, . 

57. Compound Blow Pipes, 

56. — - Steam Generators, 

59. Saw for Water Wheels. 

00. Cotton Stalk Cutters, dec., 

01. Looms for Hair Cloth, 

02. Sash Fasteners, 

03. Cooking Ranges, ". 

04. Making Sheet Iron, 

05. Cooking Stoves, • 

06. Bathing Tubs, 

07. — Making Chains, 

08. — Annealing Hollow Iron Ware, 

09. Smut Machines, . 

70. do. do. . 

71. — - Use of Steam for Engines, 

72. PariffineOil, . 

78. ^— Veneering, 

74 Car Wheels, . 

75. Railroad Switches, 

70. Ships' Blocks, 

77. Centrifugal Draining, 

78. Laying Floors, 



Stephen Morse, 
H. Sands and G. Cununings, 
Samuel H. TurAer, 
Matthias W. Baldwin^ 

I J. Chilcott and R. Snell, . 

P. Demeure and A. Mauritz, 
William P. Greenleaf, . 
Zadock H. Mann, 
George Potts, 
Andrew Robeson, 
Hervey 8. Ross, 
Samuel B. Sumner, 
Josiah M. Smith, 
Richard H. Townsend, 
Frederick W. Norton, . 
James Rankin, 
J. Chilcott and R. Snell, . 
Leonard A. StockweU, 
Thomas J. Alexander, 
James Black, 

I Uriah A. Boyden, 

do. ■ . 
Alfred F. Chatman, 
Isaac Fay, 
David Freed, 
Samuel Hulbert, « 
Samuel Jenkins, 

I Oliver 8. Leavitt, 

Wancn Lyon, 

James R. Nichols, 

H. Perrin and W. Ruddock, 

Philo Sylla and A. Adams, 

Ancil Stickney, 

Abel Shawk, 
Oscar WUlis, 
George Gorman, . 
Halvor Halvorson, 
Henry Hochstrasser, 
Nicholas Mason, 
Heniy M'Carty, . 
Jordan L. Mott, 

do. do. . 

Christian Sleppy, 
David Stuart, 
Robert Waskey, 
William Zimmerman, 
C. E., J., and S. Wethered, 
William Brown, . 

C. B. Bumap, ass'd. to L. F. Robinson, 
Daniel P. Fales, . 
James M.Dick, 
Charles H. PlaU, 
William Richardson, 
Stephen E. Parrish, 
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ib. 
313 

ib. 
ib. 
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314 
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315 
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ABBITlOirAL IXPlOTBXBirT. 

1 . Improvement in Winnowers die Threshers, Geoige F. 8. Zimmennan, 
Vol. 2U(VL— Tkibd 8xbix8.--No. 0.~-Dxcxxbxb, 1858. 
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KX-IttUS. 

1. Improvement in Figuie Power Looms, 

SXSIGH8. 



W. Crompton, usM. to M. A For- 
buih and G. Crompton, • 317 



1. 


For a StoTe, . 


8.W.Gibbs,a8'd to Noith,Chase&Jiordi, 318 


2. 


Cooking Stove, 


W. P. Gray, ass'd. to A. & J. Cox, ib. 




October, 1853. 






1. 


Improvement in Car Wheels, 


Joel Baker, 


318 


2. 


81aU for Window Blinds, 


Elihu R. Benson, . 


ib. 


3. 


Com Planters, 


Gardner A. Bruce, 


ib. 


4. 


Topping Cotton in the Field, 


A. A. Dickson, 


ib. 


§. 


Polishing Anvils, 


M. Fisher and J. H. Norris, ib. 


6. 


Rubbing and Polishing Leather, Joseph F. Flanders, 


ib. 


7. 


Grinding Plough Castings, 


Joshua Glbbs, 


319 


8. 


Ploughs, 


Robert A. Graham, 


ib. 


9. 


Maize Husking, 


Thomas C. Hargreaves, 


ib. 


10. 


Annunciators for Hotels, 


William Horsfall, . 


ib. 


11. 


Straw Cutters, 


Richard Ketchum, 


ib. 


12. 


Car Wheels, 


Zadock H. Mann, . 


ib. 


13. 


Smut Machines, 


B. Rutter and H. Rowzer, 


320 


U. 


Rotary Steam Engine, 


John C. fr. Salomon, 


ib. 


15. 


Cooking Ranges, 


George 8. G. Bpence, 


ib. 


16. 


Burglar Alarms, 


E. Brown, ass'd. to Josiah Norcross, ib. 


17. 


Paring Apples, 


; E. L. Pratt, ass'd. to J. 
i D.P.Foster,. 


Sergeant and 

ib. 


18. 


Hydraulic Ram, 


Joseph C. Strode, 


321 


19. 


Turbine Water Wheel, 


Henry Vandcwatcr, 


ib. 


20. 


Air Engine, 


J. A. Woodbury, J. Merrill, 


G. Patton, ib. 


21. 


Stop Cock, . 


Elizur Wright, 


ib. 


22. 


r Throttle Valve, 


John E. Anderson, 


ib. 


23. 




Edmund H. Graham, 


ib. 


24. 


Plough Beams, 


Levi B. Griffith, . 


322 


25. 


Self-Acting Switches, . 


Archibald S. Littlefield, 


ib. 


26. 


Boring Wheel Hubs, 


Leonard S. Maring, 


ib. 


27. 


Files and Rasps, 


Hiram Powers, 


ib. 


28. 


Turning Mouldings, 


Philip P. Ruger, . 


ib. 


29. 


Gold Washers, 


John H. Ward, 


323 


30. 


Propellers, 


Charles T. P. Ware, 


ib. 


31. 


Felloes for Wheels, 


William C. Dean, 


ib. 


32. 


Daguerreotype Plate Holders, 


Marshall Finle^, . 


ib. 


33. 


Jointing Staves, 


Charles B. Hutchinson, 


ib. 


34. 


Dechlorinating Fabrics, 


J. Augustus Roth, 


ib. 


35. 


Weaving Coach Lace, . 


James H. Murrill, 


324 


36. 


Cooking Ranges, . 


John P. Hayes, 


ib. 


37. 


Punching MeUl, 


0. J. Davie and T. W. Stephens, ib. 


38. 


Camphine Lamps, 


John Newell, . 


ib. 


39. 


Planmg Machine, 


R. H. Pindell, ass'd. to W. J. Shurman, ib. 


40. 


Ploughs, 


Cornelius R. Brinkerhoff, 


325 


41. 


Grass Seed Hullers, 


Henry P. Byram, 


ib. 


42. 


Steam Boiler Fire Boxes, 


John B. CoUan, . 


ib. 


43. 




, Gilman Davis, 


ib. 


44.. 




Samuel G. Dugdale, . 


ib. 


45.. 




:ha, Charles Goodyear, 


ib. 


46. 


Hillside Ploughs, 


N. Harrison and J. W. H. 


Metcalf, 326 


47.. 


Driving Circular Saws, 


Joseph Harris, Jr., 


ib. 


48.. 


Harrow and Land Roller, 


David Hill, 


ib. 


49. 


Cob and Stalk Cutter, 


Thomas B. Jones, 


ib. 


50. 




Henry M. Keller, . 


ib. 


61. 


Straw Cutters, 


J. J. Parker, 


ib. 


52. 


Root Digging Cnlttvators, 


S. Snow and A. Hine, 


ib. 


53. 


Winnowers, 


Jacob L. Van Valkcnburgh 


ib. 
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64, 
56, 
56. 

67. 
58. 
69. 
60. 
61. 
62. 
63. 
64. 
66. 
66. 

67. 

68. 

69. 

70. 

71. 

72. 

78. 

74. 

76. 

76. 

77. 

78. 

79.. 

80.. 

81. 

82. 

83. 

84. 

86. 

86. 

87.. 

88.. 

89.. 

90.. 

91.. 

92.. 

93.. 

94.. 

95,. 

96.. 

97.- 

98.. 

99.. 
100.. 
101.. 
102.. 
103.. 
104.. 
106.- 
106.- 
107. 
108. 
109. 
110. 
111. 
112. 



Improvement in Treating Molten Metals, Horace W. Woodmff, 



Vegetable Cutters, 

Washing Machines, 

Griddles, 

Osciliating Engines, 

Life Boats, 

Oscillating Engines, 

Cutting Binders' Boards, 

Cultivating Ploughs, . 

Propellers, 

Sofa Beds, 

Power Looms, 

Attaching Artifittal Teeth to 

Metallic Plates, . 

Telegraph Registers, 

Steering Apparatus, 

Operating Mill Saws, . 

Making Railroad Chairs, 

Cutting Cloth, 

Plotting Instruments, 

Cutting Boots, 

Power Looms, 

Figuring Carpenters* Squares, 

Power Looms, 

— Looms for Fancy Goods, 

— Air Beds, 

Life Preserving Bucket, 

Life Preserving Seat, 

Iron Car Bodies 



D. Henshaw, 

H.G.Robertson, . 

Banford Gilbert, 

Alexander B. Latta, 

Yeliand Foreman, 

William Stephens, 

J. A. Elder, ass'd. to J. E. Coffin, 

L. M. Whitman, ass'd. to S. G. Wise, 

Ebenezer Beard, 

Edwin B. Bowditch, 

William Creighton, 

I H. L. Crider and D. Williams, 

James J. Clark, 

Charles Flanders, . 

Benjamin Frazee, 

R. Griffith and Grov. Shields, 

George W. Griswald, 

Thomas Hinkley, . 

Daniel Lynahon, 

William Mason, . 

N. Millington and D. J. George, 

John Pender, 

Benjamin F. Rice, 

John Scott, 



> Nathan Thompson, Jr., 



Thomas E. Warren, 
J. W. Weatherby, 
Linus Yale, 



- Carpet Stretchers, 
. Door Locks, . 

- Application ofEngines to Screw > jj whitaker. 
Propellere, . . > 

- Window Shutter and Fastener, Calvin Adams, 

- Bar Excavators, . . G. T. Beauregard, 
• Convertible Dung Fork, Ezra H. Dawes, 

' Propelling Vessels, • Frederick P. Dimpfel, 



Bee Hives, 

Attaching Horses to Ploughs, 
Cutting and Planting Potatoes, 
Winnowers, . • 

Dressing Stone, 
Ships' Side Lights, 
Valve Gauge for Bottles, 
Metallic Piston Packing, • 
Making Shovels, dtc, . 
Expanding Horse Shoes, • 
Hoes for Gardens, Ac, . 
Clamps for Clothes Lines, . 

Propellers, . 

Ox Yokes, 

Curry Combs, 

Soda Fountains, . 

Yards of Vessels, 

Seed Planters, 

Machine Hammers, 

— « ^rew ^alls, 

— — Spark Arresters, 

Looms for Weavers' HameM, 



Wooster A, Flanders, 

J. D. Filkin and W. H. De Puy, 

Samuel Hutchinson, 

D. S. Mackey and J. R. Smith, 

E. G. Matthews, 
Charles Perley, 
Alphonse Quantin, 
Henry L. Russell, . 
William Richards, 
Benjamin P. Sargent, 
Jacob T. Sargent, 
David M. Smith, . 
James Trees, 
Albert Vose 

W. Wheeler' ass'd. to C. H. Kellog, 
Wm. Coughlan, . 
Nelson Crocker, 
Nathan C. Davis, . 
Daniel Noyes, 
Samuel Pratt, 
Samuel Sweet, • 

Kasimer Vogel, 



327 

ib. 

ib. 

ib. 

ib. 
328 

ib. 

ib. 

ib. 
370 

ib. 
371 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 
372 

ib. 

ib. 

ib. 

ib. 

ib. 
373 

ib. 

ib. 
ib. 
ib. 

ib. 

ib. 

374 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 
376 

ib. 

ib. 

ib. 
376 

ib. 

ib. 

ib. 

ib. 

ib. 
377 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 
378 



Digitized by LjOOQ IC 



436 



Index. 



1. Improvement in Spark and Gas Con- ) j^^^j Matthew, 
■umer, • . ) 



S78 



1. For Bedstead, 

2. Cooking StoYS, 

3. Stoves, . 

4. Do,, 

5. Cooking Stoves, 

8. Stoves, 

7. Metallic Coffins, 

8. Cooking Stoves, 

9. Register, 



November, 1853. 

1. Improvement in War Vessels, 

2. Magneto-Electric Machines, 

3. Car Couplings, . . 

4. Pen and Pencil Case, . 

5. Cane and Maize Cutter, 

6. Condensere for Steam Engines, 

7. Sticking Pins, 

8. —^ Do. do., • 

9. Do. da, 

10. Hose Protector, 

1], Car Wheels, 

12. Speed of Steam Engines, 

13. Grain Cradles, 

14. Coating Sheets of Metal, 

15. Carriage Springs, . 

16. Carpenters' Brace and Bit, 

IT. Gold Washer, 

18. Straw and Grain Separators, 

19. Metallic Pens, 

20. Taming Cylinders of Wood, 

2 1. Generating and Condensing Steam, 

22. Grain Separators, . 

23, Bee Hives, 

24. — ^ Steering Cultivators, 

25. Fluid Metres, 

2Q, Opening and Closing Gates, 

27. Straightening, dec, RaUs» 

28. — - Harvesters, 

29. Grain Separators,. 

30. Violins, ^c, 

31. Cutting irregular Forms, 

32. Power Looms, 

33. Temples for Looms, 

34. Straw Cutters, 

35. Clover Hulling, 

36. Looms, 

37. Winnowers, . 

38. Wire Fence, 

39. Grain Threshers, dec., . 

40. Violins, dec, 

41. Attaching Shafts to Axles, 



378 



John H. Barth, 

J. Hohter, 

G. H. Fryday, I North, Chaae | 

G. Smith and H. Brown, ( A North. ) 

H. H. Huntley, assM. to D. F. Goodhue, ib. 

< G. Smith and H. Brown, aasU to 

( Warnick db J^iebrandt, . ib. 

Theodore J. Gillies, , ib. 

N. Putnam, . . 879 

i J. A. Read, ass'd. to W. W. and C. M. 

( Atkins, . ih. 



William Ballard, 
Calvin Carpenter, Jr., 
A. P. Chatham, 
Gilbert S. Clark, . 
John W. Cormack, 
Benjamin Crawford, 

Chsuncey O. Crosbj, 

David Demaiest, . 

Joseph Farnsworth, Jr., 

Luther R. Faught, 

Christopher P. Kelsey, 

£. Morewood and George Rogers, 

Russell S. Morse, 

Howard Perkins, 

Henry M. Ritterband, 

John A. Taplin, 

William H. Towers, 

Increase S. Waite, 

Peter H. Watson, 

Jacob V. A. Wemple, 

George Calvert, 

Seneca Lapham, . 

William B. Leonard, 

William T. Merritt, 

George Williston, 

Samuel S. Allen, . 

John Blue, 

Cornelius S. Cooper, 

Nathaniel Gear, 

James Greenhaigh, Jr., 

Jerome B. Greene, 

John Jones and Alexander Lyle, 

Samuel Kama, 

Jonathan Knowles, 

A. Lash and Miles Moore, 

William H. Meriwether, • 

Abram B. Peterson, 

William Robertson, ^ 

SaffordE.^turtevant, 
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43. Improvement in Vibrating Piopellen, T. Spiller and A. Crowhnntf 3M 

43. — Car Ventilation, • George Spencer, • ib. 

44 Musical Scale, • Samuel D. Tillman, • ib* 

46 Wagon Brakea, WUliam D. WUliama, ib. 

46. Washing Machines, • Joel Wiener, ib. 

47 Window Shutter Belts, S. Green, ass'd. to aelf and C. Arnett, 387 

48. Manufacturing Ice, Alexander C Twining, . ib« 

Air in Tropica] Climates — Report on the means of cooling, 362 
AIpe — Maus' plan for forming a Tunnel through the • 240 
American and English RaUwaya — Comparative cost of . 366 
Ammonia contained in Waters — On the determination of the . • 389 
Archee— Ellet (C.) on Thicknesses of . 79 
Annitage's Lightning Rod — Report on • • .70 
Att-Manufacture — Remarks on . . 274, 333 
Artificial Illumination — Observations on the employment of Chemical light for 211 
Axle»— Description of M'Connell's Hollow Railway, . . 361 
On the Lubrication of RaUway . .289 

Barometer — Hints respecting the . • . 108 
Description of Bourdon's . . .414 
Bars at the month of the Mississippi River— Jones (A. C.) Remarks on the forma- 
tion of . . . . .160 

BiBuoamAraicAL Noticis. 

ElemenU of Mechanics— By T. Baker, 71 

Photographic Pictures — Plain Directions for Obtaining, 72 

Tables of the Prime Numbers and Prime Factors of Composite Numbers. By £. 

HinUey, .... 288 

Blindness in connexion with the employment of Colored Signak on Railways— On 

Color .... 6 

Blowing-up of a Chimney at Warrington, .63 

Boomerang Screw Propeller— Trials of the 368 

Brass Tube making machinery, .67 

Bridge on the Great Northern Railway— Description of the Newark Dyke 156 

Bridges— On the resistance of the Vertical Plates of Tubular 317 

BuckeU for Chain Pumps— Policy's Globular, elastic, . 215 



179 
64 

203 
67 

261 
69 

306 
employment of 211 



Csloric Engine— Remarks on Ericsson's 

—— Ship Ericsson— Notice of the 

Camera — On taking Stereoscopic Pictures with a single 

Cast iron in Boilers — Use of 

steel— On the mauufacCnre of 

Cauterizing Instrument — ^Notice of a new 

Chairs on Railways— Expeditious method of renewing 

Chemical Light for artitfdal illumination — Observations on the 

Chimney at Warrington — ^Blowing up of a . 63 

China- Ware— Process for Electro-plating • 137 

Chinese Magic Mirroi^-Explanation of the .281,409 

Chloroform Engines, • . . . ib. 

Ether and Water — Experiments on the use of the eombined vapors of 279 

Chromo-Lithography— The application of . .208 

Clay — A new modeling . . . .67 

Coal Field — Notice of a new Iron and ... 66 

from Foreign Substances— ^Description of apparatus for separating 115 

Cog Wheel— Notice of a large .282 

Color Blindness in connexion with the employment of colored Signals on Railways, 6 
Condensation of Gases at the Surikce of Solid Bodies— On the 406 

Copper— Process for coating Iron with 283 

Cotton, Wool, and Silk, from old fobrioH— Patent for obtaining 136 

Crayons for Writing on Glass, . • .214 
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Ihi^eneotype Procaw A now mode •# cdfiduotaBg Uw 387 

Daguerreotypes on Wood, . . . r • 407 

Blastie Flaid»— In?eftig«tion of the Specific HeeU of . 26 
Electric Mechinee and ready means of ineieasuig their e^BCts— Notes on Indoctive 113 

Electro-Plating China Ware— Process for .137 

■ Telegraphic Derelopmenti, . 41 

EUet, Jr., (C.>— On Thicknesses of Arches, . . .79 

Engine, and its AdvanUges— DeocripCion of Locking and Cook's Rotary Valve 345 

English and American lUilwajs — Comparative cost of • 366 

Ericsson — Notieeof the Caloric Ship • ... 64 

' Remarks on the Calorie Engine of Captain 179 

Ether, Chloroform, and Water-r-Ezperiments upon the nse of die Combined Ya* 

ponof .879 

— ^-«- Engine, — On the combined Steam and . 353 

EvaporatioD of Water in Steam Boilers, .158 

Excavating Machine lor Tunnelling — ^Mans' • S40 

Explosion at Covington, Ohio — Steam Boiler • 56 
, Experiments on the Strength of Locomotive Boilers and the cause of 

their .... 349,858 

I I of a Looomotive BoUer on the Midland Railway, 8 

Exploaiona ef Steam Boilers — Fairbairn on Boilers and 73 

Fire Engine at Cincinnati — Description of the Steam • 54 

Proof Safe— Patent Law Case, . .10 

Floor of a Warehouse— Means taken to raise a sunken 337 

Floors — Notice of the French System of Iron . 354 

Fluids— Investigation of the Specific HeaU of Elastic 26 

Famaoe— Description of Stevens' smokeless, . • 117 

Furnaces of Locomotives — ^Analysis of the Gases fi*om the 304 

FmiKKLIV iKSTITtm. 

Proceedings of Monthly Meetings, . . 68, 141, 215, 284, 414 

Commiitte an Science and the Arie^ 

Report on T. Armitage's Lightning Rod, . 70 
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TO IRON MANUFACTURERS- 




NASMltTU^S 
Patent Direct Action Steam Hammer. 

(iUktrtdb & Son, JIuigfUiB of the Patent for the United States,) 

The undesigned call the attention of Iron Manufacturers to the Nashtth Patbvt Stsak 
Haxxkb, now so generally introduced into this and other countries, of which they are 
the assignees and sole Agents for the United States. Up to the present time there have 
heen made hy the Patentees in England^ for that country and the Continent of Europe, be- 
tween two hundred and fif^y and three hundred hammers, for Government, Railway Compa- 
Miee, Coppmr Works, Forges, and Engineering establishments; and the undersigned have 
made for this country upwards of forty, varying in size from 500 lbs., falling 1) ft^ to 6 tons, 
ftlling 6 feet. They can, therefore, confidently urge ita meriU upon the trade, and are 
provided with certificates in its favor from many parties, (who have one or more in use,) 
which will be shown upon application. 

The advantages of this Hammer over all other forms are as follows: — 

Zst, The Ram falling vertically, the surfaces of the bitts upon it and the anvil are always 
parallel, giving fiiciliUes for flattening a ball or frggot of any thickness; and the fidl being 
iur greater than that of any helve hammer, a mu<^ thicker mass may be placed under, 
without dioking it 

2d, The intensity of the blow may be modified instantly by the attendant, so as to suit 
the work; and the Ram may in like manner be arrested in its descent at any point, so that 
it is more completely under control than any other form known. 

3d, It may be adapted to any description of work, whether for hammering blooms, 
making heavy forgings, or the ordinary light forgings for machine shops; for beating cop- 
per, or crushing stone, dee., 6u^ The form of the side frames can be altered to suit cir- 
cumstances, so as to allow free access on all sides. 

4th, It requires no Steam Engine to work it; hence the friction and other hMMsineidtnt 
to the ordinaiy hammer are materially reduced. In Forges the waste heat from the fur- 
luieec gives ample steam to work it. Every Hammer is provided with self-acting and 
1 fearing. 

For terms and other ptrticularB, apply to 

MERRICK 6c SON, 

Southwark Foundry y Pkilade!pkia. 
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HOME AND FOREIGN AGENCY FOR PATENTS. 

Offijce F Street J Opposite the RUent Office. 



The undersigned have KMOciated themselvefl as AesKTS, ATTomirST8,Cooirs«ii.oas, and 
Coif scLTiirG £ireiirKSB8 for Inventors, Patentees, and others; and in ofiernig theirMTvices 
to the pablic, confidently submit, that their business will commenoe ander auspices mmsiraliy 
favorable. They have all been for many years offidaUr connected wxA the United Stales 
Patent Office. Professor Page has held the oflSce of Prlndpal Ezaariaer Ibr toi yflflrv 
past, Mb. Gresicodgh formerly superintended the restoration of the drawlttfi lost by ibm 
burning of the Patent Office, and Mb. FLEiacBXAiiir was also engaged in ^e Patent 
OiBcc for several years in the restoration of lost Patents. Paop. Page has deiroted hia 
life to the investigation of science and art. Mb. GRBxirouGa has acted as an Agent aad 
Counsellor for Inventors for upwards of eleven years, and Ma. FuuacHXAirir 10 well known 
for his labors in Agriculture, has had experience as a Civil Engineer, possesses an extan* 
sive knowledge of foreign languages, and has been for several years past a resident in 
Europe as an official agent of the United States: these advantages, togather with a gene* 
ral experience in all matters of invention and machinery, Patent law and its apflteattan, 
and extensive foreign correspondence and agencies, will insure, to inventors and others^ 
extraordinary facilities for the ]}rocuremcnt of Patents or defence of their rights, and ex- 
pedition in the transaction of business. 

Pbof. CHARLES G. PAGE, M. D., 

Late Chief Examiner of Patents. 

J. J. GREENOUGH, M. B. 

C. L. FLEISCHMANN, C. B. 
Washihgtoit, August 16, 1953. 

AMERICAN 

LAP-WELD IRON BOILER FLUES^ 

MANUFACTURED BY THE 

READING IRON TUBE AND FLUE WORKS, 

Made fVom li to 7 inches in diameter, in lengths to 18 feet, and of the beat Penftayl* 
Tania refined cold blast charcoal iron, and equal in finish to any imported. 

Also, made to order, a but^welded flue with patent lap-welded ends, and, when praftned, 
will be finished with a screw and ferule. 

FLUES of any thickness of metal, or lengths under 18 feet, made to order. Also, 
welded wrought iron tubes, for water, steam, and gas. Extra heavy tobea made la 
order. 

For sale by our agent, SAMUEL GRIFFITHS, No. 13 North Sevenlh Street* PhO*- 
delphia, and A. B. WOOD, No. 23 Piatt Street, New York, or at our Works. 

SEYFERT, McMANUS db CO., 

Reading, Peniia. 



M. W. BALDWIN, 

HAIfVFACnrKrRfiR Off 

LOCOMOTIVE, MARINE, AND STATIONARY 
STEAM ENGINES, 

On the moat approved iklodels, and unequalled for beauty, durabUitf and 

Efficiency. 

All kiads of Machinery farniabed to order. P1b-:b and Drawings made free of expense fin 
persons wishing 10 have work execnted. Lath^'4 and tools of every description for Engine 
Manufacturers, Boiler Makers. Saw Makers^ Roiling Mills; Pomps for Water w orks andMines; 
Blowing Cylinders and Fans lor Cupola Furnaces; Screw Bolt Machines; Planing Maohioes: 
Gallenders; Cotton Presses; Soger Mills; Engines ii^nd Apparatus for iaelined Planes; Iron and 
Brass Castings; Copper work tar Steam Engine Boilers, Hydranlic Preases, and Pattens Air* 
niahed with despatch, and executed under the immediate aaperintendoaee of the Proprietor. 
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PASCAL IRON WORKS. 
1^ A R K n o IT s i: , 

JNb. 77 SouiA Third street j South East corner of Walnut street 

PHILADELPHIA. 
]HORRIS, TASKER & IflORRIS, 

Iron Founders, and manufaclurerB of Coal Grates, Furnaces, Kitchea Ranges, Baih Boileri , 
Perpemal Ovens, &o. 

Welded Wrought Iron Tubes 

I From 3 inches to i of an inch bore, and from 2 to 12 feet long. 

i For Locomotive or other Steam Boiler Flues, Oas and Water Pipe, Warming Prisons and 

Green Houses with Hot Water circulation, &c. 

Patterns for the Foundry received, and castings delivered at the 

i liTareliousc, TUrd and Walnut Street. 



LIlBORATORT for PRACTIOAL and ANAL7TI0 AL OHEDISTRT 

The SQb9criber continues to give bis personal attention to instraction in PRACTICAL 
CHEMISTRY, MINERALOGY AND GEOLOGY, according to the method which he has 
pursued saocessfnlly during the pa6t seventeen years in this city. A commodioos aid well 
famished Laboratort, a large and select Ltbraky of practical and scientific works in the 
Boglish, German, and French languages, together with mineral, geological, and technical 
CoixvcTioNs, offer every facility to the student. 

ANALYSES of Ores, Minerals, Soils, WaterSj^ Vegetable substances, and the productions 
of Art will be carefully executed. Persons residing at a distance may send by letter small 
average samples, of ores, earths, &c.. weighing from 100 grains to one ounce. 

The various applications of Chemistrv to Manufactures, Agriculture, Medicine, and Phar- 
macy will leceive special attention. Where it is practicable, researches will be instituted 
and opinions given on all chemical questions. 

Apply to WM. Hamilton, Actuary of the Franklin Institute, or to the subscriber, 

JJkMES €. BOOTH^ 
At the Laboratory, College Avepue, lOih St. between High and Chesnut Sts. 

AMERICAN AKD FOREIGN AGENCY FOR PATENTS. 

CHARLES M. KELLER, Engineer and Attorney for procuring patents, (late Chief Exam- 
iirar IB the United States Patent Office,) having dissolved the Partnership, until recently exist- 
; ing in the City of Waghiogton under the firm of Keller and Greenongh, has conunenced the 
I practice of his profession in the City of New York. 

Having for many years been connected with the United States Patent Office, and having de- 
voted his whole fife to mechanical and scientific pursuits, and being intimately acquainted 
wiih the history of inventions, and the progress of the useful arts, and with the practice and 
I decisions of the United States Gonrts, where questions relating to patents are involved, he feels 

! confident that he will be able to render valuable aid to those whose interests may lie in this im- 
portant branch of property. 
He will attend to the preparation of specifications and drawings for the procuring of patents; 
also, to the examination and reissue of patents already granted, for which he lelieves his ex- 
perienee and practical knowledge of the arts, and the law of patents, particularly qualifies 
\ him. He will also attend to the presentation of applications tor patents before the United 
\ Slates Patent Office, and argue questions of doubt before the Commissioner of Patents, and 
I appeals from the decisfons of the Patent Office. 

I In all questions of litigation arising under patents, he will prepare the cases for the legal pro- 
fession, in order that the law may be correctly applied to th^ scientific part of the subject ; and 
will superintend the taking of depositions to be ufe.A in cases of conflicting applications before 
[ the United States Patent Office, or to be read in Court ; and, in short, may be consulted oo all 
queations relating to his profession and the laws of patents. 

He may be consulted on all questions of En^ineeriag, particularly in the branches involved 
in manufactures and the construction of machinery, and he flatters himself that his long ex- 
perience in the duties of Examiner of Patents, requiring a practical and theoretical knowledge 
of all the branches of industry; will enable him to render Important service on these various 
subjects, especially in questions involvins;: the union of various branches of manufactures. 
He has made such arrangements as will enable him to conduct business before the Patent 



_ . ^ispose< 

and patent rights. 

Patents may be procured through him in all foreign countries in which such rights are recog- 
nised, and to this end he has secured (he assistance and co-operation of gentlemen of the high- 
est integrity and talent in the various EuropcRu States. 

Office^ No. .57 Chambers Street, Cliy of New York. 
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POSTAaBS AND RBBffXTTANCBa. 

Sabflcriben when rcmittiDg pajrment for the Journal through the Poet Office, will pleeie 

request the Postmaster to register the letter on his way-bill, and make it up direct to thi 

I Post OfBce at Philadelphia, which he will do if requested. When remittances are made 

with these precautions, the Institute will assume the risk; and when made in advance, the 

postage on the Journal will be prepaid by the Institute. 

SuBscAiPTios Price — Five dollars for one copy, ei^hi dollanfor two eoptetf or ten 
doUarafor thru copies. 
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